A REVISION OF SOME SPECIES OF NOCTUID.E ITERE-
TOFORE REFERRED TO THE GENUS IHOMOPTERA
BOISDUVAL.

By Jonx DB. Sanrrn,
Of Rutgers College, New Brunswick, New Jersey.

The species of HHomoptera Boisduval. as they have been listed in
our fauna, are tvpified by the most common and best known of our
species, lunata. or edusa, as it has been indifferently known. s based
on that species the genus has naked, hemispherical eyes, a smooth
moderately convex front clothed with scaly vestiture. which is di-
vergent, not smooth nor closely applied. The antenuwe are long, a
little thicker in the male, in which the joints are also a little marked
and furnished with lateral cilize.  The tongue is well developed and
functional.  The palpi are long. curved obliguely upward. closely
scaled. third joint almost as long as the second but more slender, more
closely scaled and usually truncate at tip. There is a little difference
1 the sexes and more between the different species: but on the whole
the general character of the palpal structure is distinetive and much
the same thronghout.

The thorax is not large in proportion to the size of the insects,
quadrate or nearly so. the vestiture consisting of long {lattened hatr
with broader scales intermixed, thick but smoothly applied. The col-
lar is vound and closely applied.  Patagia always well marked and
sometimes conspicuously developed.  They may be flattened and
divergent into wing-like structures posteriorly, or they may be up-
lifted =0 as to form a brush-like mass: but they are always at least
well marked and divergent. Between the patagia there is usuatly a
posterior tuft which is generally truneated behind and may overhang
the basat segment of the abdomen. The abdomen is eylindrical, stout.
extending to or exceeding anal angle of secondaries; closely sealed.
with a variably developed series of dorsal tufts,  Usaally there is a
broad tuft on the basal segment. supplementing that on the thorax
and like it ent off square behind ; the others ave as a 1ude Tittle upright
seale masses that are easily removed and are rarely complete in cap-
tured specimens.  Not infrequently one or the other of these dorsal
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tufts is morve prominent than any other and gives that species a char-
acteristic appearance.

The legs are always stout and well developed. the anterior always.
the posterior nsually without spinules or other than the normal arma-
ture.  Middle tibize always spinose. the spines varying somewhat in
number and prominence even within the hnits of the same speeies.

In examining some of the mounts of legs made in the conrse of the
preliminary work with lwieta. 1 noted quite a difference in the
amount and character of the spmulation of the middle tibia and 1
noted also that occastonally, on the hind tibiwe, there would be one or
two distinet spinules between the two pairs of spurs.  As this spiu-
lation iz a structural character that has been given much systematic
value, 1t hecame important to determine whether there was not, per-
haps, a mixtie of species and whether by separating out those with
the spines present on the posterior tibiw, it would not be possible to
correlate the structure with somwe superficial character. Every ex-
ample in all the collections then in my hands was therefore carefully
examined with the following results:

The Ottolengui collection contained 21 males and 15 females. and
of the males T had the blue Iunules distinet while 14 weve of the type
in which the blue was reduced to narrow lines.  Of the T males in
which the blue Tunules were well developed. 2 had distinet spines on
the hind tibie.  Of the 14 males in which there were no blue lunules,
not one had any trace of =uch spinules. Of the 15 females, 7, or
nearly one-half. had distinet spinules on the posterior tibize, In the
females there was no sort of correspondence between the depth of
coloration and the presence of the spinules. and in the males the per-
centage of spinose examples: 2 out of 210 was =0 small that no rule
could be even hinted at.

In the collection of the UL S, National Museum there were 53 males
and 45 females, and of the 53 males there were 25 with distinet blue
linules and 28 10 which the blue was reduced o lines.  Of the males,
5 of those with blue Timules and 6 of those with blne lines only had
the posterior tibtae spinulated.  Of the females, 16 out of the 43 had
that character well developed.

In my own collection I had 25 males and 33 females, and of the
males 10 had the blue linules distinet. while 15 had only the blue
lines.  Only one example with blue Tunules had any trace of spines
on the hind tibize. In the females, however, 13 out of the 33 examples
had one or two distinet spinules between the two pairs of spurs. The
females were separated ont into two series: those with the median
space distinetly paler and those with the =urface concolorous, and 3
of the spined specimens were ranged among the former and 10 ¢ame
mto the latter =cries.
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Altogether T examined 99 males and 91 females and fonnd 14 males
and 36 females with spines on the posterior tibiee. 1 found no sort
of relation between locality. date. color, sex. or maculation and the
presence or absence of spines. and the only thing that could be said
was that the spines on the posterior tibiwe sere more conumonly
present in the female than in the male, X

No other species was so systematically and fully examined as lunatu,
but in almost every species where a number of examples were looked
at. this same variation in the presence of spines on the posterior tibia

was observed. It is not in this series of species a character of even
specific value.

In the male the tvpical species has the middle femora a little en-
larged. inwardly grooved, laterally fringed with hair of variable
length and density. forming receptacles which contain masses of
specialized scales, sometimes in enormous, sometimes in small quan-
tity only.  But not all the species veferred here are so characterized,
and sowe of theni have no trace of this sexual character.

When the insect has the legs normally held against the breast little
is noticeable of this tuft even when it 1= well developed; but when
the leg 1s removed and the tuft 1s stirved with a needle, it forms a
mass several times as great as the original.  The tibia has a small
tuft ot hair which is not specialized or formed into a definite peneil.
In the female there is a fringe of hair to the femur: but 1t 15 much
snialler than in the male, and there 1s no contained mass of specialized
hair.

The wings are broadly trigonate and in a general way the sec-
ondaries are ornamented much like the primaries.  The apex of the
primary is distinet or even acute. and the outer margin is more or
less dentate or scalloped. this being a variable featnre. There is
nothing very characteristic about the venation. In the primaries
6 1= from the lower margin of aceessory cell, 7 and S8 - 9 are from
its end. and 10 is from its upper margin near the tip.  On the see-
ondaries the median cell is very short. 3 4 4 fork at the end of the
median, and 5 is from a short oblique spur, parallel with and quite
as strong as 4.

As thus characterized, ¥ psia Guenée does not ditfer very markedly
from Homoptera Boisduval, and T have nnited the species referred
to the Iatter genus with those treated here. The thoracice tufting is
not so well marked and the patagia ave not so divergent : otherwise
1 find nothing that is of especial importance.  The structural details
are exactly the saime and so are the sexunal characters. which will be
referred to 1n more detail presently.

Phaocyma Hiibner, as based on lwunifera Hiibner, 1s an carlier
name for the same conception. and except for the fact that we have
a somewhat more slightly built species. there is no structural differ-
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ence.  Hiibner's name is the one that must be used for the concep-
tion above described, meluding those species in which the middle
femora of the male have the mass of specialized scales normally de-
veloped.  The species referved to Phwocyina by Mr. Grote do not
belong there.

Zale Hiibner is a still earlier name for alinost the same conception,
strincturally speaking. but this offers greater differences in certain
directions,

Based on owur species Zorrida, the more divergent thoracie tufts.
emphasized because discolorous. and the more conspicuons dorsal
tufts of the abdomen make the genns recognizable; but these ditler-
cnces are only of degree and scarcely greater than occur elsewhere
1 the series of species.  In the male the middle femora have no mass
of specialized scales, and as there is quite a little series of species that
agree in this character or lack of character, I propose to hold Zale
Hiibner 1 a subgenerie sense as applicable to those species of
Pheocynio iy which the middie femora of the male are not m any
way modified.

As theyv appearved in collections when 1 began. the species of
Honwoptcra were considerably mixed up. and except for a few of the
better marvked species names were doubtful.  Under calycanthata at
least three distinet species were masquerading and neither of them
was the form described by Sumith and Abbot.  Morrison's species
were rarely identified at all. and as a vnle erroneously when any at-
tempt had been made to name them. Lunifera Mibner and squam-
mularis Drney were not correctly identified. and as a whole the
straightening ont of the synonymy was the first and not least inter-
esting portion of the task before me.

My own material was in no better shape than any other. and for
some years I had refused to apply names to species of this genus ex-
cept In a tentative way. Some vears ago Dr. R. Ottolengui had be-
cun the accumulation of material with the view of monographing the

species, but press of other work cansed the abandonment of this
mtention.  He was good enough to turn all his specimens over to me,
and this furnished the greatest varviety of species in any one col-
lection.

From the U. S, National Museum I secured their entire North
Americanr series throngh the conrtesy of the Cwrator. Dr. 1. O.
Howard, and this was rich in exanmiples from Texas aud some other
portions of the Sonth and Sonthwest.  Some material of Doctor
Dyar's collecting in the Kootenal district was interesting in this
connection, and was supplemented by a very nice series of examples
received from Mr. William J. Cockle through Dr. James Fletcher,
who also sent me a number of other examples for examination and
study.
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Dr. William Barnes was as usual ready with his matertal which
aided materially in completing certamn sertes, and Mr. Otto DBuch-
holz was good enough to let me have a remarkable series of examples
taken by him in Yavapai County, Arizona.

In addition, T have had quite a number of smaller collections from
other collectors and correspondents, all of whiech aided in fixing the
range of variation and distribution of the species, and to all of these
correspondents I owe thanks for their courtesy.

Not the least valnable little lot of specimens was received from the
Rev. Dr. C. J. S. Bethune, who was the pioncer American worker in
this genus and whose paper in the Canadian Journal was a real help
to me.

Finally, T owe thanks to Dr. IL G. Dyar for conrtesies extended to
me in Washington, where T compared my determinations of some of
the sonthern intruders into our fauna, with the material i the Schaus
collection.

One of the interesting features that developed in the stndy of these
species is the remarkable asymmetry in the sexual structures of both
males and females of some of the species and the strong characters
that were found in the females, which, in the Noctuids, generally lack
all struetural peculiarities.

Tn the males the asymmetry is between the harpes of the two sides,
which i extreme cases are totally dissimilar, with processes on one
side for which there s no counterpart on the other, and which are
rarely entively alike. The sheath of the penis or intromittent organ
is always more or less enrved or bent. or even hooked. and this
structure 1= divectly correlated to the differences found in the female.

In all save a very few, the seventh abdominal segment of the
females 1s more or less modified both above and below. In the de-
seriptions the term anal segment or last segment is sometimes used
in referring to this structure: but what is meant is this apparent
seventh segnent connting from the base, or the penultimate, counting
from the terminal points bearing the minute cerei.

Scen from above, the abdomen of the female of most species seems
{o narrow very abruptlyv. and at the sides of the base of this segment
there are distinet depressions or grooves, often a little discolored or
with Httle tufts of discolorous hair. On the under side this segment
is apparently lobed or divided, and when dennded it is fonnd that
these lobes are chitinous, that they are usnally dissimilar in size and
outline, and that somewhere along the right side there is a distinet
opening to the bursa copulatiie or copulating pouch.

It might be explained here that in describing these strnetures those
of the males arve fienred and described as if seen in position from the
upper side, the hiead of the inseet being nearest the eye. The females,
on the other hand, are deseribed and figured as if the specimen were
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held bottom np, the tip of the abdomen nearvest the eye. The range of
variation in these structures is better shown in the figures and in the
discussions nnder individual species.

It has been already indicated that there are two groups. based on
the character of the middle femora of the male, and the difference is
abzolute. There is no case where there 18 any question of amount.
The mass of specialized scales 1s either definitely present, Phwocyma
rerae, or definitely absent, series Zale.

Among the Phwocyma the first series separable on superficial char-
acters comprises three species which constitutes a foreign celement in
our fauna. They are all Jarge forms. resembling the lmiata type in a
eceneral way, and always distinguishable by having the t. p. line nar-
row. single, and outwardly denticulate in the interspaces. None
others of onr species have this sort of t. p. line, while it 1s a common
feature in the subtropical and tropical species, from which these are
intruders into onr fauna.

In addition. there is a tendency to flatten the thoracic tuftings pos-
teriorly and to expand them laterally. somewhat wing-like. The
basal tuft of the abdominal series 1s much flattened. squarely cut off
behind and extends across the entire segment hike a little fan. In
all of them the femoral tufting of the male is well developed and the
mass of specialized scales 1s enormous.

T have made no attempt to relate these species to the others in the
fauna to which they really belong, because T had neither the material
nor the literature for the task. T have simply identified them spe-
cifically, and have described them so as to be recognizable whenever
they are taken in our fauna. They ave easily enough distinguished.

Lohausta Guende is a somewhat short winged species, with a dark
base and dark brown costal patch between t. p. and s. t. lines. It runs
to light colors, especially in the male, which is sometimes creamy
grayv, ranging from that to leaf-brown. On the sccondaries the blu-
ish arca bevond the extra median Ines tends to become almost ocel-
lite in character. Tt has been taken in Florida only.

1etills Guenée is a very even speeies. without contrasts: gray
brown in the male, darker more strigillate in the female. The best
defined marking is on the secondaries. where the extra-median black
lines are close together and tend to form a band, the outer margin of
which 1s dentate toward the costal margin.

I7iridans 15 the Targest speeies and most resembles the normal
Lunata type s butin the male it is distinguished from all onr other species
in having the disc of secondaries heneath. densely elothed with long.
sitky hair. In the females the wings are a mass of transverse strigil-
lations, more or less intermingled with ereenish or bhiish scales. .

In all these species the underside is yellowish and crossed by nnmer-
ous {ransverse lines and strigillations, forming no distinetly localized
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shades or bands.  So far as genitalic structure is concerned. there is
no near agreement between the speeies in either =ex: but m the
female the tendency is to symmetry, to a complete plate mferiorly,
with the opening to the bursa copulatric posteriorly. or at about the
usual point of the anal opening. Correspondingly in the male, the
structures ave quite similar on the two sides, and the intromittent
organ 1s only a little curved. )

The next series of spectmens may be strictly tyvpified by lunata so
far as character of maculation is coneerned. The t. a. line is nsnally
geminate, very oblique inwardly, with a slight outward arquation,
but without teeth or angles.  There are nsnally two or three. more or
less waved or sinuate oblique lines on the dise; the t. p. line is nsually
distinet, often geminate, never with outward denticulations in the
interspaces.  On the secondaries the type of maculation is similar to
that on the primaries, and particularly the terminal area is practically
the same on both wings.

Lunata, salicis, and edusina arve distinet from all the others in the
series in not having the seventh segment of the female distinetly
lobed beneath. In lunata the segment is complete but asymmetrical,
and the opening to the burse is at the extreme right of the segment,
protected by a cercus-like process. There 1s no modification of the
upper part of the segment and there are no lateral depressions. The
males have the harpes wildly asyvmmetrical and the intromittent
organ is <trongly hooked and twisted. This is the largest of our com-
mon species and 1 the male tends to form two blue terminal lunate
areas on primaries and one on secondaries.

Salicis is the Pacific coast representative of the eastern lunata. It
is a little smaller, a Little more uniform in ornamentation, and has
a nuwmber of other slight habital peculiarities that are not casily
described.  In genital structure it is very like its eastern relative, =q
that. in fact, it becomes a matter of detail rather than of type of
structure.

Fdusina is a greatly reduced lunata, and resembles the Zale series
in appearance if not in structure. It comes from Texas and parts of
Arizona, and is of a dull ashen gray color without brilliant or strik-
ing contrasts of any kind. In the male the sexual structures ave not
unlike those of lunata in general type, though diflering much in
detail; but in the female the seventh segment beneatli is broken up
into a number of chitinous fragments, which border but do not out-
line the opening to the copulatory pouch. This is one of the smallest
of our species and not often mistaken in collections.

All the rest of the species of this series have the seventh segment
of the female distinetly lobed beneath. and laterally at the anterior
angles above. the depressions are very distinct.
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Undularis is very dark smoky, almost black. with velvety black
lines and the s. t. line is broken by white seales opposite the cell.
There is none other like it. and recognition should be casy. It is
one of the species that was referred to } psia Guende.

The varviety wmbripennis differs from the type in that the median
area below cell 15 a little paler. more brown in color. and over the
iine.of the s. . hine from the inner margin toward the middle there
15 a somewhat violaceous shading. The white interruption to the
s. t. line tends to become lost in the variety.

Aruginosa, which has also been placed as a variety of wndularis,
is really a very good species. vecognizable at all times by the bright
mossy green powdering on the primaries of both sexes. A real
fresh example of this form looks very handsome with its bright
green against the nearly black base.

lisude is more gray, especially in the male. but has the same
ceneral type of marking as in wndilaris. In the male the terminal
area 1 both wings is paler, and in both sexes the reniform is out-
wardly marked by white seales. This species oceurs in Arizona only
and seems to be not uncommon, locally.

Norda and ncinerea are mueh more contrastingly marked. especi-
ally in the male, and they are streaked and mottled with yellowish
and dark brown.  They have essentially the Zunata type of macnla-
tion. but are somewhat smaller, a little shighter, and a great deal
more mottled.  In the female, in which there might at times he a
gnestion between the species, the abdomimal structure affords a ready
point of distinetion.

Norda is much darker, mahogany brown in the male, less strigillate
or mottled. with the terminal areas often brilliantly blush. The
females are usually strigulated and crossed by undulated transverse
les.

Mineree 1s much more mottled throughout. never o dark nor so
brilliantly contrasting, but after all of the same general type. the
difference again heing more a matter of degree.  In the female. too,
the colors are not nearly so dark. and the transverse markings are
correspondingly more obvious.

Luwifera and lincosa are two other allied species, smaller and of
shighter build than those just preceding and. on the whole, gray
rather than brown in color, without contrasting blue arcas at any
time.  There is quite a bit of variation in the wing form here, and
while some examples of lunifera have the wings typically ZZoniop-
tera-like. others. especially of lincosa. scem to have them much
broader. with more arched costa and outer margin, like some Geome-
trids.  The change ix gradual, however. and there is no other charae-
ter that seems to distinguish these forms from the rest of the species.
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Lunifera 1s the best marked of the species, the t. p. and s t. lines
being black. and the double extra-median line of the secondaries also
black. The tendency on both wings is to a Dblack filling between
these lines. so as to form a more or less distinet band, and some-
times a black shading extends prominently into the median area.

Lincosa has none of this contrasting maculation and the lines are
only blackish or hrown. Sometimes it hecomes a matter of nice jndg-
ment as to just where to place a given individual, well marked Zineosa
and flown Zunifera overlapping in either direction. Structurally the
speeies are alike or nearly so. vet 1 believe them to be distinet.

Unilineala stands by itself in several points. From all the preced-
mge it differs in the greater simplicity of the maculation. lacking
the predominating transverse fasciation, and in this it agrees with
the immediately following species. The t. a. line, however, is even,
without angulation below the costa, and the s. t. and t. p. lines are
nited into a single line below vein 7. The outer margin also is
much more strongly denticnlated than in the other species, so that
with its rusty grayvish brown color we have a formi that is recogniz-
able at all times.

The next series of nine species have the wing form somewhat less
triangular than in the typical lvnata type. The primaries have the
costa more arched at base. and the apex 1s rectangular rather than
pointed. The transverse fasciation is much less marked, and the
extremely oblique character of the markings is modified into a tend-
eney to become almost upright.  The t. a. line is <ingle. forms an
acute outward tooth on the subcosta. 1= strongly drawn back on that
vein, and then is almost upright in general course to the mner mar-
gin.  The t. p. line 1s outwardly bent over the cell, more or less in-
dented or drawn i opposite the reniform so as to make an upright
W, and is then incurved again on its course to the inner margin.

The largest of these species s obliqua, i which none of the mark-
ings are well defined or strongly contrasted, and there is a uniform
bluish or violet powdering over the pale brown ground. The veni-
form is not or only a little darker. and altogether this is a very hand-
some speeies without any very positively marvked characters.

Metata is a smaller. better marked species, which lacks the hoary
appearance and has the reniform black or at least dusky.

In corenca the t.a. line is black. as it is in the two next following
species as well: the color 15 a darker. very smooth even brown: the
median shade is scarcely marked and the renifornt is black and
contrasting.

[lelata is a somewhat rougher. better marked species, the median
shade more defined. the t. p. and s . lines much hetter marked. and
the s. t. space darker than the rest of the wing.
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Squammularis 1s still better defined, has the median shade as a
prominent feature, and the area between it and the basal line gray,
so as to form a fairly obvious smooth fascia.

Rencsignata has this faseia very mueh intensified. The entire in-
seet 1s more powdery, the median shade is really a well developed
upright band, and the pale space between it and t. a. line is light
gray or even whitish, forming a very conspicuous species.

Largera equals obliqgua in size and somewhat in appearance, but is
powdery throughout, the colors are ash gray and diffuse, and while
the median shade is conspicuous, none of the markings are black or
contrasting.

Duplicata is a rough, powdery species without strong contrasts of
any kind. The lines and shades are all traceable and all well enongh
marked; but they are all obscured by the dark powdering and must
be closely scanned to be made out.  In the male there 1s an area of
white seales above the hind angle of primaries that relieves matters
somewhat, at the expense of even less definition for the rest of the
wing. '

Bethunei 1s smaller than duplicata and even more powdery and
obscure, without the white shading i the male. But there is an
obvious shade of red in the ground color, which 1s marked in the ave:
over the reniform.

In the section Zale there are only a few species, not so closely allied
as a whole, and yvet not more divergent than those of the Phwocyma
series.

Two species, cingulifera and woodii, stand out from the others by
theii* conspicuous transverse strigillation, and yet in other respects
they are not at all alike.

Cingulifera has the thorax unusually short. the tuftings uplifted
posteriorly. and whitish marked so as to be quite conspicuous, not
unlike the same feature in Jfioriida. The primarvies have the costa
unusually arched toward base, making them less than usually tri-
angular.  The basal area 1s conspicuously darker and the reniform is
pale, marked with brown lines.

('olorada is more normal as to wing form and thoracie tufting. and
has the reniform dusky. The basal area is also dark. but in this
species the s. t. line is very distinetly marked, outwardly angulated at
the middle, and the terminal area is whitish marked and well defined.

Rubiata is a yvellowish brown species with the basal space darker,
the t. p.and st lnes well defined, and together forming a well-marked
ontward angulation at the middle.  Froum this there may be a brown
shading into the niedian space, but the terminal arvea is usually left
as the palest part of the wings. ‘

L2ubi s the same thing in gray: a little softer and more evenly
marked thronghout. It is not improbable that the differences as they
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appear now from limited material may become evaneseent with better
collections at hand. but I am quite ax ready to expeet the contrary,

Yacapai is the same thing in blackish; but this is unquestionably a
good species. It is very similar to some forms of ¢dusina in macu-
lation, but the sexual characters are quite different.  The female also
differs from those of the two preceding forms which have the nor-
mally lobed seventh abdominal segment by having the segment broken
up into irregular plates or pieces around the opening of the bursa
copulatiiz.

Calycanthata and horrida agree in having the s. t. and t. p. lines
coincident below vein T and in appearance the s. t. line only is repre-
sented. Tn both, also, the terminal area is paler: but while that is a
normal matter in both sexes of /orrida, it 1s exceptional and occurs
only in the male of calycanthata. .

Calycanthata is on the whole almost the smaliest species in the
eenus and is characterized in well-marked examples by white dorsal
abdominal tufts.

ITorrida has the thoracie tufts elevated, discolorous, and prominent,
while the abdominal tuftings are unequal in size and quite con-
spicuous.

In tabular form the arrangement is as follows:

1. Middle femora of male with a mass of specialized scalesi__________
________________________________________________ subgenns Plhieocyma,
Middle temori ut male without such n mass of specialized scales___ __

____________________________________________________ subgenns Zale, 21
2. T. a. line usually geminate, inwardly oblique with a slight outward
©eonvexity; even, not angulated or dentate___ 3
T, a. line nsually single, with an acute outward tooth on subcosta,
strongly drawn in on that vein; more or less angulated or bent
below 14
3. 1. p. Jine single, slender, ontwardly dentate in all the interspaces_ . 4
T. p. line geminate, irregular, but never outwardly denticulate in the
interspaces
4. Base and a friangular costal area between t. p. and s. t. lines of pri-
maries darker brown: secoundaries with a leaden gray or bluish area
beyond the curved extra-median band; more conspicnous in the
male erhausta.
3asal and costal areas concolorous or nearly so____________________. 5
3. Gray, the lines very fine, not well marked:; no contrasts in shading__fictilis.
Wood or leather brown, lines well marked, primaries in the males with
blne linear shadings beyond s, t. line, in females with intermingled
blhite and greenish scales_ - L ____viridaus.
6. Penultimate segment of the female .1hd(»men bum 1th complete, though
asymmetviealt __________________________
Penultimate segment of the female abdomen I)Oll(‘:ltfl. broken into
irregnlar pieces ___ S
Penunltimate segment of the female abdomen beneath, divided into
two lobes ____ 9
. Larger, darker, more conspicnonsly marked: occurs east of the coast
YANEE cmomoom . _——_ lunata,

=

=1
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Nmaller, lighter bl'(»wn, less («»11~1ucmmsh‘ mn]\o(l oceurs on the
Pacific coust - sulicis,

S, Smoky brown, powdery, s t. line well defined, no dark shading from

the ontward angulation to the outer marging reniform marked
with white scales: no black lineon collavo_____________________ cdusina,

9. . peoand s t. lines form no prominent outward tooth at middle; color

uniform, terminal space not paler in either sex, reniform concol-

OTons, with A davker outline______ i0
T. p. and s, t. lines form a more or less obviously prominent outward

tooth :1lm\ ¢ the middle: coloring more or less mottled ; in the male

the terminal area more or less obviously paler and contrasting __ 11
T, p. and & t. lines united below vein 7 into a single yellowish brown

line 13

10. Very dark brown, almost black, lines velvety black; a pale or white
spot interrupting s, t. line opposite the cello__________ ___wwdalaris.
The median space I)olo\v costal area is lighter brown, and a lilac gray
shading extends over the t. p.oand st lines from the inner margin
above the middle of the wing_ __________ ___________________ wnthripeinds.,
Blackish brown with nmossy green powderings, forming a more or less
obvious band beyond the t. a. line e e _ N @ruginosd,
In the female very evenly dark brown with d: ul\ox' tl"lll\\' erse linex, a
broad continuous blackish band bevond the = t, line: in the male
the terminal arca gray. not blue: in both sexes the reniform white

11

marvked - insuda,
Mottled in both sexes; no obvious dark hand beyond s. t. line: male
with terminal aren tending to blue: reniform dark, not outlined__ 12

12, Dark red or mahcgany brown, not motiled nor contrasting except in
the terminal area in males, which is often brilliantly bluish or
violet norda.
Mottled yellow to Dblackish brown, usually contrastingly marked
expecially in the male, the terminal area in the latter often sordid
and ravely cleay in tint____ . ______ minerea,
Pale leather brown; st and t. . lines distinet, black, intervening
space often black or blackish: a dusky shade often extends from
angulation of s, t. line to the outer mavgin__________ ________ Ludifera.
Gray or grayish brown, none of the lines contrasting, and no dusky
shade from angulation of = 1. line to outer margin
13, Color rusty grayishh brown, powdery, outer margin very strongly den-

liicosa.

tate unilineata.

14, Vestiture of wings smooth, not rough, powdery, nor velvety__________ 15
Vestiture of wings voughened, powdered so as to obscure the nucula-

tion or give a velvety appearance_ 18

15, DBasal and f. a. lines wanting or at least not well detined nor hlack-_— 16

Basal and t. a. lines well defined, Dael___ . __ 17

16. Larger: a uniform Dbluish or violet powdering over pale brown;:
hoary; no well-defined contrasts: reniform not or only a little

darker obliqua.
Smaller, hetter marked, not hoary in appearance nor powdery: reni-
form dusky, sometimes black__ . ______ meetata,
17. Very smooth and even, median shade very ]ltt](‘ niarked ; reniform
contrasting, black. Caremd,
Somewhat more mottled; st and 1. p. lines better marked, the st
spaee darker: median shade well detivedo . _______ helata,

Less mottled, all the lines and spaces well detined ; a g@ray shading

between t. a. and median shade___- .~ - . _____ osquaunnalaris,
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1S. All the maculation bright, median shade band distinet; space he-

tween it and t. a. line contrastingly gray-___ ____________ benesignata.
Space hetween t. a, and median shade not gray, contrasting_________ 19
19. Median shade conspicuous, diffuse: color ash gray: none of the lines
black or econtvasting______ largera.,
Median shade obsenre or not well defined, colors dull or smoky, lines
usnally distinet and black 20
20. Larger, darker, better marked, no conspicuous reddish shade; in the
male the terminal space is powdered with white and there is a
whitish hloteh at anal angle______ - duplicuta,
Smaller, more obxcure:; an obvious reddish shade through the hasal
color; no white in terminal area of male primaries. ______ —__bethunel.
21. Primaries with numerous black, transverse strigillations____________ 220
Primaries not obviously strigillate_ . _______ 23
29, Patagia divergent, whitigh discolorous; reniform whitish with hrown
lines __ cingulifera,
Patagia normal, not discolorous; reniform dusky, not outlined____colorado.
23. T. p. and s. t. lines distinct, forming an obvious ontward angle at
middle — 24
T. p. and s. t. linex coincident helow vein 7 __ 25
24, Some shade of wood or leather brown______ rubiata.
Some shade of ash gray_ rubi.
Almost blaek, with black marvkings. yarapal.
25. Red or leather brown; thoracie tuftings normal; terminal area tend-
ing to become pale or discolored in the male only_____ calycanthatu.,
Deep choeolate brown: thoracie tufts discolored, uplifted, conspicu-
ous; terwinal area of primaries discolorous pale in both sexes____horrida.

PHAOCYMA EXHAUSTA (Guenée).

1852, Howoptera erhausta GUENEE, Spec. Gen., Nocet,, TII, p. 14,
1SHT. Howmoptera crhausta WALKER, (. DB, Mus., Het.. XTII, p. 1053.

Ranges in ground from creamy or blue gray to vellow brown. In
the brown specimens the head. thorax, and abdomen are concolorous;
in the pale specimens the head is usually gray. the collar and anterior
portion of thorax brown; rest of thorax and abdomen gray. Collar
always with a black transverse line.  Primaries with basal arvea, a
triangular costal area between . p. and s € lines and often a difluse
area at middle of costa darker brown and 1 the gray specimens con-
trasting.  T. a. line marked chiefly by the difference in tint between
basal and median space. very oblique. only a little outeurved.  Ordi-
nary spots vaguely indicated or altogether wanting.  Ovbicular small,
brown. punctiform: rveniform upright. narrow. a little constricted,
concolorous and only definable when there is a brown shading at
middle of costal avea. 1. p. line black, slender. outwardly denticu-
late in all the interspaces below the cell.  S.t line brown, tending to
become broken and partially lost. inwardly convex to the middle
where it extends in a brown shade to the outer margin and thence
again, not <o much incurved toward the mner margin,  Secondaries
with a double extra-median line, of which the outer 1s the more con-
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spicuous. DBasally there are obscure alternate lighter and darker
shade lines: exteriorly there is a bluish band which in the male tends
to form an oval spot or mark. DBeneath vellowish brown crossed by
brown strigillations which tend to becomie massed into a darker sub-
marginal shading.

Fxpands, 1.60-1.80 inches=40—5 mmn.

Habitat.—Tlorida: Chokaloskee i July.

FFour males and two females ave before me, all save one male from
Doctor Ottolengui’s collection.  There are others from various Cen-
tral and South American points in the Schaus collection, U. S.
National Museum, and there is no doubt that this is distinetly a sub-
tropical and tropical form. It is probable that all the specimens
come from one source originally, and that it is from one of those
lTocalities that receives southern visitors or has really a subtropical
clement in its fauna. Guenée describes 1t from Brazil, with the
addition of a doubtful specimen from “Am. Sept.” Walker records
the British Museum example from Santo Domingo.

The females are darker than the males, less conspicuously marked
and obviously strigillate. The males tend to the creamy gray type
and to a form which has the blue area in secondaries almost ocellate
n type.

The spinulation of the middle tibia is well marked. The sexual
tufting in the male is very conspicuous and the mass of specialized
scales relatively enormous.

The sexual struetares ave very characteristic in both sexes. In the
male the harpes are not strikingly dissimilar; but the supra-anal
plate is prolonged posteriorly into a flat plate. trom the lower side of
which comes the slender. corneous uncus.  In the female there are
two small. shightly asymmetrical plates on the posterior margin of the
terminal segment, and at the upper angle of the junction of these two
plates is the opening to the copulatory pouch.

PHAZOCYMA FICTILIS (Guenée).

ASE2. Homoptera fictilis GUENEE, Spee. Gen., Noet., TTI, p. 10.

1852, Homoptera guadulpensis GUeNie, Spee. Gen., Noet., 111, p. 10.
18O, Homoptera fictilis Warker, C. B, Mus.,, Het., X111, p. 1063,
1S57. Howoptera gnadulpensis WALKER, (. B. Mus., Ilet., XTII, p. 1063.

A rather light gray brown in the male. deeper and more reddish
in tinge in the female. Collar with a black median line. Thoracie
tufts flattened and explanate or comewhat wing-like in character.
Basal abdominal tufts also flattened and very broad: other dorsal
tuftings small.  Primaries very even in color, without darker areas
or strong contrasts.  Basal line indieated by geminate costal spots
in some specimens. T, a. line geminate, obscure. very oblique. Or-
bicular small. punctiform. often lost. Reniform more or less com-
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pletely outlined in yvellowish scales. T. p. line very slender. black,
single, outwardly denticulate i the nterspaces, a little emphasized
and thickened just below vein 2. S. t. line hardly traceable as suclig
a leaden gray or brown band from inner margin near anal angle with
a slight incurve to middle of outer margin. A\ <eries of blackish
interspaceal terminal marks.  Secondaries with disc crossed by ob-
scure lighter and darker shade lines. .\ pair of narrow black extra
median lines of which the inner is even or nearly so and the outer
forms outward dents in the interspaces hetween 5 and 6 and 6 and 7.
In the male there is a blackish spot at anal angle from whicl a bluish
shading extends toward the apical angle: in the female a leaden gray
or brown band extends from apex to anal angle below the black lines.
A series of interspaceal dark or black spots. Beneath yellowish,
crossed by numerons brown strigillations.

Expands, 1.50-2.12 inches=45-53 mm.

Habitat—DBrownsville, Texas, in June: Marco, Florida, in July;
Egmont, Florida, April 29.

A series of 10 males and 2 females from the above localities:
others are in the Schaus collection, U. S. National Museum, {rom
various South and Central American points.  The species is very
characteristic and Guenée’s descriptions apply perfectly. The speci-
meins in the Schaus collection were directly compared with the tvpes
by Mr. Schaus, and the determinations correspond with those made
by me from the descriptions. There is enough difference between the
sexes to justify a separation into species, with limited material. The
nmales arve very uniform and very characteristic in color and in the

“extramedian line of the secondaries. The females are much darker,

more like Zunata in color. much more strigillate and with the peen-
liavities of extra-median line of secondaries less marked. The only
strong point that the two sexes have in common is the yellowish
scale edging to the reniform. The denticnlate t. p. line. of course,
serves to distingnish it from any form of Zvnata which it might other-
wise resenible.

The femoral tufting of the male is large and the mass of special-
ized scales 1s huge. larger in proportion and actually. than in any
other of our species.

Thie genital structure of the male is almost symmetrical, the lateral
picces moderate in size and simple in form. The uncus, how-
ever, is unusually long. stout. and heavy, transversely somewhat
flattened and with a membraneous secondary structure within and
parallel to it.

The female has the anal plate entire and the opening to the
copulatory pouch is from the median line at the inferior margin;
symietrical in all respects.
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PHZAOCYMA VIRIDANS (Guenée).

1852, Howmoptera viridans GUENEE, Spec. Gen., Noct., 111, p. 13,

Yellow brown. ranging to smoky i the female. Irimaries, in the
male, the basal arvea a little darker. outwardly limited by the very
oblique. geminate. brown t. a. line.  There is a narrow shade band of
blue in which the brown, punctiform orbicular is visible; there ave
two inconiplete transverse dusky lines and the reniform is obscurely
mdicated by a few pale scales and a shghtly darker shading. T. p.
line slender, black, single. outwardly denticulate in the interspaces.
N. t. line broken, obsenre, brown, on the whole almost parallel with
the outer margin. emphasized on the costa by an apical smoky shade
and below the middle by a blackish brown fascia from the middle of
outer margin, curved to the inner margin just within anal angle.
There is a vellowish. broken terminal line. preceded by dark inter-
spaceal blackish marks which are most conspicuons just above the
anal angle. Secondaries with obscure discal lines to the double extra-
median black lines which tend to form a band, outwardly margined
by vellow and followed by a shading of blue. In the female the pri-
maries are so crossed by brown strigillations. more or less mixed with
mossy green scales and shades. that no other maculation is recog-
nizable except the characteristic t. p. line. which is brown rather than
black and not conspienous. The marking of the outer portion of the
wing is barely indicated. On the secondaries the transverse striations
are equally abundant. but the double onter black line is distinet. and
there is more or less green or blue in the dusky shading beyond it.
Beneath, both sexes are yellowish with numerous transverse brown
striations.

Expands, 2-2.20 inches = 50-55 mm.

L ubitat.—Miami and Marco, Florida.

I have only two males and three females, none of them perfeet and
all of them with thoracie vestiture defective. 1 have cited only the
original deseription of the species beeanse T am not at all sure that
the species has been correctly referred to later and still less certain that
some other names should not be rveferred here. The species that T
have agrees fairly well with Guenée's characterization and is the same
as that i the Schaus collection. U. S, National Museum. marked as
compared with the tvpe in Paris.

The species differs from all others of those in our fauna by having
on the underside of the male secondaries a large area of fine long hair
which covers a large part of the dise. and on the cell of the primaries
a less conspicuous clothing of similar hair.  The tuftings of the
middle femora of male are also large and similar to that in fictilis.

The male genitalia are symmetrical or nearly so. The harpes are
moderate in size, but stout and with obliguely spatulate tips; the
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uncus is simtlar to that in fietilis and equ.l]l\ sl()llt th()n”h somewhat
different in form.

The female gemitalia ave also symmetrical.  The ventral plate of
the terminal segment is complete and the opening to the copulatory
pouch 1s from the median line at its inferior margin.

PHZAOCYMA LUNATA (Drury).

1770, Noctua lunata Drory, Hlustr., I, p. 40, plo xx, fig, 3.

1773, Noctua cdusa Drury, Ilustr., 11, pl. xxiv, fig, L

1829, Howoptera putrescens GUERIN, Leon, Régne Anini., pl. LXXXEN.

18300 Ercbas tunata \Westwoon, od. Druary, I, p. 37, pl. xx, fig. 3.

1830, Erebus cdusa WesTwoob, ed. Drury, 1L p. 46, pl. xxay, fig, 4.,

1852, Homoptera lunaie GUENER, Spee. Gen., Noct., 1T, p. 12,

1852, Homoptera cdisa GUENEER, Spec. Gen., Noct,, TT1, p. 14,

1852, Homoptera putrescens (=edusd) GUENEE, Spec. Gen., Noct., HIT, .
14, larva.

1SHT. Homoptera lunata WALKER, (. B. Mus,, Het., XTII, p. 1053,

1857, Howmoptera edusa WALKER, C. B, Mus,, Het.,, XIIT, p. 1054,

1857, Homoptera inroluta WALKER, . B, Mus., Het., XIIL, p. 1055.

AS8GH, Homoptera saundersii BermivNg, Proe. Knt. Soce, Phil., IV, p 215,

1860, Howoptera lunata Bernuxe, Con. Journal, X, p. 252,

1865, Howmoptere cdusa Beriune, Canadian Journal, X, p. 9.

1865, Homoptere inrolute BETnuNe, Can. Journal, N, p. 253,

1865, Howmoptera saundersii BETIIUNE, (.‘:m. Journal, X, p. 257,

1877, Howmoptera lunata (==cduse) Depan, Can. Ent,, IN, pp. 174, 228,

ISTT. Howoptera edusa BEAN, Can. nt.. L\, pp. 174, 228,

ISTT. Homoptera saundersii (=lunata) Drean, Can, Ent., INX, p. 174

1STS. Homoptera edusa (=lunata) LaNTNER, Ent. Cont,, TV, p. 108,

ISTS. fTomoptera saundersii (2=lunata) TaNTNER, Ent. Cont., TV, D, 109,

1SS2. Howmoptera lunata Frexcn, Can, ut., NIV, 131, Iife history.

1803, Homoptera involute (=cdusa) SAITI, ,ull. 44, TU. NS, Nat. Mux.,
I 369,

1901, Homoptera edosa BruTeNyCLLer, Journ. N, Y. Ent. Soc., IX, p. 192,
farva on willow.

1903, Honoptera lunata Tlonnaxp, Moth Dook, p. 278, pl. xxxvi, fig. 17,

1903, Homoptera cdusa TlonnaNp, Moth Dook, p. 278, plo xxxvii, fig. 16,

Ground color luteous to chocolate brown. Ilead concolorous.
Collar with a black median line, and usually in the female a broad
dusky band below tip.  Thorax erossed by broad dusky bands: one
of them. behind the middle, posteriorly edeed with gray. so that in
some cases it forms quite a conspicuous whitish fascia.  Abdowmen
with the segments tending to become finely black ringed: the dorsal
tufts very small and often wanting. Primaries varying greatly in
tint and in distinetness of maculation.  Basal space usually a little
darker and crossed by brown shade lines.  Basal line geninate, rarely
distinet, usnally indicated. T. a. line geminate, sometimes fasciate,
very markedly oblique, reaching the mmner wargin within basal
fourth while starting at basal third of costa. T. p. line geminate,
nusually only the inner line distinet. black or bhrown. outwardly
oblique to vein 4. roundedly exserted in the interspaces. sonmetimes

Proe. N. M. vol. xxxv—08S——15
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forming obtuse tecth: very oblique below vein 4. more or less irregu-
lar but never forming long or sharp outward dents. The median
space may or may not be crossed hy 2 or 3 very oblique shade lines
at or before the middle. and there may or may not be a darker brown
shade over the costal region. In the male there is more or less blue
powdering just bevond the t. a. line.  Orbicular a small brown dot
which may or may not be obvious. Reniform oblique. lunate. dusky.
not outlined. outwardly marked by a few white scales. S, t. line
very incomplete. usnally distinet only below vein 4, whence it malkes
a slight incurve. is accompanied by a pale outer line and followed. in
the female, by a conspicuous blackish hrown band: in the male this
band may be traversed by a line of hilac blue scales and sometimes
the entire lower portion of {he terminal area is blue filled. Above
vein 4 the s. t. line 1s very obscurely traceable to vemn 7. above which
the s. t. space 1s dark filled and forms an edging to the line.  When
this dark filline 1s not well marked the line itself becomes obscure or
lost.  There 1s usually a dusky apical spot and. in the wmale, there
may be an edging of blue scales outside of the line, or the terminal
area may be washed with blue, forming in the best marked cases
two blue lnmate marks. separated in the middle of the wing by a
brown shade which extends to the outer margin.  There is a more or
less obvious brown terminal line. and the pale fringes have a dusky
interline.  Secondaries a little paler at base, followed by a series of
alternate pale and dusky discal shade linex. .\ very slender blackish
line continnes the s. t. Hue across the sccondaries. and bevond that a
better marked line, which is more or less outenrved in the inter-
spaces, extends with a slight incurve approximately from apex te
anal angle.  DBeyond this, in the female, there is a blackish-brown
shade band wlich, in the male, becomes blue edged. or the entire
terminal area may be washed with blue. Beneath more yvellowish,
strigillate, and powdered, with a large dark discal lunule, a Iunulate
extra-median line, and an obscure. diffuse outer shade on all wings.

Lxpands, 1.72-2.20 inches=43-55 m.

Ilabitat—Throughout the United States, from Canada to Florida,
west to the Rocky Mountaing, into Texas and Arizona. at dates rang-
mg from March to Decewnber.

This is perhaps the most common of our species and the most
widely distributed. Tt is also the largest and the principat late
antwmn species.  None of the specimens in my hands are spring
examples except a few from Texas, which may he hibernates, and by
far the greater number are in September and later. M inerea 1s typ-
ically o spring species and few examples hold on into July. Where
these two occur together, minerea has usnally disappeared before
linato makes its appearance. The (wo may resemble cach other very
closely, especially in the female. and I have found them mixed in
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colleetions. M inerca is usnally much more strigillate. however, and
has a rather well-defined small lunate veniformn, while Zuvuata has the
reniform much longer. narrower, and usually indefined superiorly.
There is not. of course. any really clo=e relation between the two:
but they do occasionally resemble each other =0 much as to cause
trouble.

The range of variation has been largely indicated in the descerip-
tion. In general there are two types, those with the median space
distinetly paler and those with the wings as a whole concolorous.
This range occurs in both sexes, and it is quite ecasy to arrange two
very well marked series with limited material.  In the niales there are
also two forms. those that have the terminal area washed with blue.
forming 2 Innate areas on primaries and one on =ccondaries, and
those in which there iz only an edging of =cales or a blue line heyond
the s t. Ime.  Aside from that almost any one feature may vary in
prominence, so that with fifty examples at hand it may be difticult
to find two of them exactly alike.

The spinulation of the median tibiwe is obvious in both sexes. and
in a fair proportion of cases there are spines between the two pairs
of spurs of the posterior tibiee.  This feature las been already dis-
cussed sufliciently to bring out the range of variation. In the male
the sexual tufting of the median femora is distinet and the mass of
specialized scales is large and conspicuous.

The male genitalia are grotesquely asyuimetrical.  The left harpe
1s single, broad at base but rapidly narrowed to a slender flattened
strip. which becomes roughened. a little enlarvged. and irregular at
tip. The right harpe is double: that i, the base is broad and single,
but it divides almost at once mto a slender upper and lower process.
of which the upper is first bowed up. then bent down and furnished
with a little prong not far from tip. The lower process follows the
reverse conrse and bends upward. 1s alzo forked toward tip. but the
forks are much longer and they almost engage the fork of the upper
process.  There 1s considerable variation in the specimens in this
forking: but in essentials the structure is identical in all the exam-
ples observed. The corneous penis sheath 1s very sharply bent and
really crook-like in outline scen from the side.

The female is in its way as characteristic as the male and has the
terminal segment complete. not divided into lobes. A\t the extreme
right of the segment is a corneous ring which forms the opening to
the copulatory pouch, and this is furnished with a single. jointed,
cercns-like appendage. .\ reference to the figures will be necessary
to really understand the structure.

The svnonymy given at the head of this species is probably not
complete, but it is as complete as I feel certain about it.  Under the
name lunatq there ave at least two and probably three species from
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South and Central America. as indicated by the specimens so labeled
in the Schaus collection. Cramer’s figure (Plate CCCVIIL, fig. «),
heretofore eited to lunata, certainly does not represent that species at
all.  Whether putrescens Guerin really belongs here [ consider dis-
tinetly questionable.  Guenée =eems to consider them the same on
larval characters. and T am simply following his citation without
further personal knowledge.

Walker refers to riridans Guende. and indicates its possible identity
with lunata Cramer.  1/ridans Walker. however, seems to be really
a form of lunate Drury, and not the species in mind by Guende.

Edusa Drury is merely the male of lwiata. the sexual differences
being regarded as of specifiec rank. It is the form in which. the
terminal area is filled with blue powderings. making two lunate areas
ou primaries and one on secondaries.

The form named sawndersii by Doctor Bethune is that in which the
median area becomes paler. more vellowish. and sometimes contrast-
ing. Inasmuch as this form occurs in both sexes. limited material
would easily seemn to justifv the separation.  In the collection of the
American Entomological Society in Philadelphia there 1s a specimen
labeled by Mr. Grote as having been compared with type, and that
bears out the characters given in the description. The actual type
15 no longer in existence.

The (nroluta of Walker represents that form of /unata in which
the exterior Jines are unusually well marked, and the darker areas are
along the costal region. really very much like sawndersii. 1T marked
it in my notes in 1892 as being the eduse form with the blue out.
The possibility of crror on my pait is not excluded, however, for the
description applies more nearly to some forms of wminerea which 1
wias not 1n position to diseriminate in all cases in 1892, At all events
the name can not be restored for any existing species even if the
present reference is erroncons,

How many. if any. of the names applied to West Indian and South
American forms must be eited liere T am in no position to determine
at present.

PHZEOCYMA SALICIS (Behr).

1870, Homoptera salicis BEHR, Trans. A\, Ent. Soc,, TI p. 28
1870. Homoptera rose BENR, Trans. Ann Ent. Soc., TT1 p. 28,

Tn the essential characters of macnlation this is like Zwaato. differ-
ing from that species in the somewhat smaller size aud the less con-
trasting colors and marking=. Line for line the ornamentation is
the same in the two species. but the California specimens have a
smoother appearance throughout. the lines are not so well marked
and what contrasts there arve in the color and maculation are very
muel less conspieuous.

Expands. 1.60-2.00 inches=40-50 mmn.
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Habitat—California: Sonoma County. Los Angeles County. in
November: San Louis Obispo in Februarv: San Francisco. Behr.

I have a specimen of selicis given me by Doctor Behr himself, and
T have seen the type of his rose. My impression is that he described
the sexes of the one species, but that is not certain: at all events
there are no two closely related forms on the Pacific coast so far as
the material in my hands indicates. Tt 1s not even absolutely certain
that we have a species distinet from the eastern lunatu. altliough that
I believe.  Superficially, if the Californian exawmples were mixed
with a lot of eastern matertal they might attract attention as being
less well defined than the ordinary run of examples. but would not
he suspected of representing a distinet species.  Structurally, the
differences are havdly greater. In the male the lateral pieces arve
identical in type and the differences in detail are not greater than
I might consider within specific range.  The uncus, however, 1s quite
markedly different and is drawn out to a slender point unlike any
tnnate that T have seen.  In the female the ditferences are somewhat
ereater and can be best appreciated by a comparison of the figures.

It may be that when both castern and western forms have been
fully compared i all their stages, the question of their specific
identity can be more easily determined.

PHZAOCYMA EDUSINA (Harvey).

1STH. Hoemoplera edusina 11arvey, Bull. Buff. Soc. Nat. Sci., III, p. 14,
1STH. Homoptera atvitincte Harvey, Bull. Buff, Soc. Nat., Sei., 1T, p. 14,

TS, Howoptora atrvitinete (=female of edusina) Grote. Dull. U. S, Geol.
Surv., 1V, p. 185, )

1893, Howoptera aivitineta (= edusina) Sxyiri, Bull, 44, U, S, Nat. Mus..
p. 370.

Ground color dull smoky brown. Head concolorous, sometimes
with a dark median line.  Collar darker at base and below tip. leaving
a paler brown central line, often gray tipped: no distinet black Ime
i any specimens. Thorax with alternate darker and paler lines more
or less distinet, =ometimes eray. Abdominal tufting small.  Prim-
aries with all the lines usually well defined.  Basal space usually a
little darker. Basal line brown or blackish. geminate, usually well
defined.  T. a. line geminate, the component lines guite widely sepa-
rated, the inner less obvious. outer black or blackish, irregular, a little
outcurved but on the whole inwardly oblique.  Just hevond this line
s usually a hittle the palest area in the wing, in the males usually and
in the females often powdered with gray. Beyond this the median
space is crossed by three more or less obvious nndulated transverse
lines, of which two are nearly upright. while the outer is curved
avound the outside of the reniform. T. p. line narrow, thread-like,
black or brown. irregular. broadly and rather squarely exserted over
cell, just a little indented opposite reniform. oblique rather than in-
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curved from cell to inmer mavein.  Orbicular a black or brown dot.
sometimes very distinet. sometimes not traceable. Reniform lunate or
Kidney shaped. often detined inwardly by black scales. ontwardly
more or less marked by white scales. S0 t. line black. and usually the
most distinet feature in the wing, making an incurve from each mar-
oin to an acute outward tooth at middle.  The line may be a hittle
dittuse inwardly. and the entive = t. space may be a hitile davker.
Terminal avea usnally a little lighter than the rest of the wing and
sometimes conspicuously gray powdered : most obviously and usually
in the male.  There i~ a brown terminal line following the indenta-
tions of the margin. a hittle thickened at the indentations. where 1t 1s
outwardly emphasized by white lunules.  Secondaries paler than the
primaries toward base. and disk crossed by three darker. nndnlated
lines.  Outwardly there is a distinet black line continning the <. t. line
of primaries. and within that there ix a less defined. nsually brown line
continuing the t. p. line. Both these lines ave a little rivulous and the
~pace between them is often darvker.  Outwardly the outer line is
edeed with pale scales or a pale Iine. and the terminal area 1~ usually
continnous with and similar in character to the terminal area of the
primaries. with a simlar outer line.  Beneath smoky. sometimes
varving to reddish or yvellowish. more or less powdery. with more or
les= obvious discal spots aud variably obvious dusky lines. of which
there are usually one on primarvies and two on secondaries: =ome-
times none on either.

Expands. 1.20-1.60 mches = 30—40 mm.

Habitat.—Texas February to \ugust.

In the series betore me. Bastrop Connty. Bennett County. Brazos
County. Shovel Mountain, San Antonio. and Kerrville are =pecifically
represented and in the dates every month between the limits given 1s
al~o represented.  In addittion T have an example labeled = N. Y.©
and another labeled = Ky..” which 1 consider doubtful but worth
mentioning.

The species =eems= to be common and distinetly variable. s be-
tween the sexes the males ave usually smaller. more contrastingly
marked. and have a considerable admixtore of gray seales in the
terminal avea.  In the females the eolor is on the whole darker and
more uniform.  Fypieal ¢dusina are all males: typical atritincta arve
all females: vet there are light and dark forms of bhoth =exes. A
little series of ~pecimens from San Antonio in the Barnes collection
are almost a~ dark as yerapai in both sexes and might, at tirst blush.
be cazily confused with that =pecies. The eastest superticial charac-
ter to =eparate them i~ in the clearly defined black line on the collar
cf yarapai; in cdvsine there may be some black =eales at base of col-
lar. but there i~ a pale shade above it and it i not a median line.
Specimens of both forms. labeled by Mr. Grote. are in the U. 8. Na-
tional Muscnm collection. and there are al~o ~pecimens from Belfrage.
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agreeing in colleetion mumber with those described by Doctor Tarvey,
so that there can be no question as to the Harvey species.

The spinulation of the middle tibiwe in both sexes is scant: hut the
spinules are long and are as a rule readily made out through the vesti-
ture. The femoral tufting in the male is distinet and the mass of
speetalized seales is large and conspicuous.

The genital strueture of the male is grotesquely asymmetrical. The
left side has, beside the broader lateral piece. an accessory structure
which is long, slender, and extends beyond the tip of the broader por-
tion. The uncus is unusually Jong and is transversely compressed or
flattened into a blade, ntterly unlike the usnal forms.

In the female the upper surface of the segment is not modified, but
on the under surface it is curiously broken up into small ehitinous
plates, surrounding the large opening to the copulatory pouch, which
is on the lower part of the segment. There is no appearance of a
division into distinet lobes or plates.

PHZOCYMA UNDULARIS (Drury).

1770. Noctua undularis Drury, [ustr, 1, pl. 1x, fig. 4,

1816, Anlhracia vodularis HtgNER, Verzeichniss, p. 275,

1852, Ypsia wndularis Gue . Spee. Gen., Noet,, TTI p. 18,

1857, Ypsia nndularis WALKER, (. B, Mus,, Tlet., XII1, p. 1074,

I8GE, Howmoptera nigricans Bernone, Proe. Sat, Soc, Phil,, TV, p. 214

1865, Homoptera nigricans Derunuse, Canadian Journal, X, p. 252,

1877, Howopleva wmbripeunis Grote, Can, Eat., VI, p. 100,

1803, Homoptera wmbripenwis (var. of andularis) Ssrir, Bull., No. 44,
U. S. Nat. Muns., p. 373,

Ground color ranging from very dark smoky brown to sooty black,
often somewhat shining. Ilead and thorax without obvious mark-
ings; dorsal tuftings of abdomen small.  Primaries very uniform in
color. Buasal line geminate, dead blaek or velvety black so as to be
visible on the dark ground. T. a. line geminate. the outer portion
of line usually velvety black, the inner less obvious: as a whole rather
evenly obliqne from costa to inner margin. ‘The median area is
crossed by three broad, somewhat difluse dead black lines.  Orbicular
sometimes marked as an intense black spot.  Reniform narrow,
oblique. laterally defined by intense black seales. T. p. line blaclk,
sonetimes geminate, the lines very szlender. outeurved over the cell,
a little drawn in opposite reniform and then almost evenly obligue
to inner margin. not much hevond its middle.  S.t.line better mavked,
broader. more intensely black, interrupted by a white or pale spot
opposite cell. moderately ontcurved just below this spot. else very
even in course. .\ darker terminal line. sometimes emphasized by
venular white dots.  Secondaries basally a little more brown in most
specimens. the disk crossed by three, somewhat difluse, slightly undu-
lating lines. A conspicnouns intensely black line continues the s. t.
line of primaries across the secondaries to the anal angle.  Beneath,
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somewhat rusty smoky brown. with darker discal spots and a variable
number of transverse shade lines.

Expands. 1.52-1.88 inches=38—-7 mm.

Habitat —Canada to IFlorida. west to Colorado.

In the large series of specimens before me, only the range from
Canada to the District of Columbia is represented; dates ranging
from May to early July.

There is no appreciable difference between the sexes and very little
variation of any kind in the tyvpical form. The very dark blackish
brown base yaries a little so that the dead black undulating shade
lines may be more or less obvious, and m the same way the velvety
black transverse lines are variably relieved. The most conspicuous
feature of the primaries iz the white bloteh interrupting the s. t. line
between veins 5 and 63 it may be reduced to only a few white scales,
or it may be a conspicuous spot: but it is always present and 1s abso-
Iutely characteristic.

The variety wmbripennis has the area below the cell from t. a. to
s. t. lines of a rich brown shade, and along the course of the t. p. a
powdering or even a broad shade of lilac gray scales that is very
congpicuous. The white spot in the s. t. line is wanting in all exam-
ples.  The secondaries have the basal area brown like the median
area of primaries, and the lilac shading over the outer lines is con-
tinuous with that of the primaries. There is never any question as to
which is wndwlaris and which is wnbripennis, and T was strongly
melined, at fivst, to consider them specifically distinet.  But there is
absolutely no material ditference in genital structure so far as T can
make out, and this tyvpe of variation is quite usual in the genus,
although not equally well marked in any other species.

The spinulation of the middle tibia is scant and inconspicuouss
in the wmale almost mvisible in the heavy vestiture. The middle
femora of the male are conspicuously tufted and hold a very large
mass of speeialized scales.

The male genitalia are very nearly symmetrical so far as the
harpes are concerned, both sides being long. very much curved,
drawn to a point. but with a little, spatulate enlargement before the
tip.  The supra-anal plate is unusually narrow, and the penis sheath
1s unusually bent and angled.

In the female the depressions of the upper side of anal segment
are well defined: on the under side the Iobes are well marked and
approximately equal.  The opening to the copulatory pouch is at
the inner upper angle of the right lobe and comes from the inner side
rather than from the top.

The speeies 1s usnally a common one where it occurs. It should
be added that the reference of Homoptera nigricans Bethune to the
synonymy is made on the basis of Doctor Bethune’s own statements
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i letters to Doctor Dyar m(l lnvwlt, and the description, which is
very good indeed. would leave no doubt in any case. The type is no
longer in existence.

PHZAOCYMA ZRUGINOSA (Guenée).
1852, Ypsia wruginose GUENEE, Spec. Gen., Noet,, IT1, . 17, pl. xviir, fig. 7.
INGT. Ypsia @ruginosa Warkee, C. B, Muas., Het., XI1I, p. 107 4.
1. Homoptera plenipennis WALKER, (L B, Mus., Het., X1, . 1055,
. Ypsia aruginosa BeriruNe, Canadian Journal, N, p. 259,
ISTS, Ypsia aruginosa Grore, Bull. UL S0 Geol. Surv., IV, . 185,
A8SS. Ypsia arnginosa (= undularis) Grore, Papilio, T, p. 75,
IS8, Vpsie aruginose vav. updularis Sairrin, Bull 44, U, S, Nat. Mus.,
p. 370
1893, Homoptera plenipennis (=eruginosa) Sxitm, Dull. 41, U, S, Nat.

€26y

Mus., p. 373.

Ground color very deep brown to almost black. Collar with a
velvety Dblack median line, tipped with blue ereen seales. Thorax
with three more or less obvious transverse lines that may be cither
obscured or emphasized by green scales. Dorsal tufts of abdomen
tipped with green.  Primaries more or less powdered with green
scales having usually the tint of verdigris, but sometinies more blue.
These scales, while they may be distributed throughout the wing, ave
usually massed so as to form a diffuse shade bevond the t. a. line, a
conspicuous shading in and over the veniform. and venular marks in
the terminal space. The t. a. line is black, even, single, inwardly
oblique, with a slight and even outcurve in its course. Orbicular a
black dot, usually visible in the green shade band. Median shade
lines usually obscure.  Reniform large. broad. defined only at the
sides by black seales or lunate marks. T p. line slender. black. single,
outwardly bent over the cell, deeply but obtusely indented opposite
the reniform, rather evenly oblique helow vein 4. S. . line black,
mwardly diffuse, tending to become broken on the veins, more or less
completely interrupted from veins 5 to T: in course it forms a little
mward angle on vein 4 and 15 then a httle inwardly arquate on its
way to the margins. There is a series of green terminal dots on the
veins. Secondaries usually a little more brown to the black line
which is continuous with the s t. of primaries. the dise crossed by
thiree more or less ohvious nndulating davker lines and powdered with
green ; most obviously so at extreme base. DBevond this outer black
line, which tends to be inwardly diffuse, there is an edging of green
scales, and there is more or less green in the terminal area, tending
a little to mass at the anal angle. A\ series of green venular points
at base of fringes. Beneath rusty brown, powdery. a series of con-
spicuous whitish terminal dots on veins. and these white dots pre-
ceded by black points. Both wings with a dusky lunule and crossed
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by a variable number of undulating transverse lines or shades;
usually more numerous on the secondaries.

Expands, 1.48-1.80 inches = 37-45 mm.

Iabitat.—Canada to Southern Florida, west to the Mississippi and
probably to the Rocky Mountains.

In the series before me all the specimens from the northern range
are in May. In a little series from Tryon, North Carolina, from the
FFiske collection (U. S. National Museum). dates are April 30, May
6, July 7, and Augnst 9.

The range of variation is chiefly in the amount of green powdering;
but there is also some difference in the ground, and occasionally there
will be an example that bears almost the same relation to the type
form that wmbripennis does to undularis; but the distinction does
not become so marked at any time and there is never any hesitation
as to where such a specimen belongs.

The species has been referred as a variety of wndularis; but it is
distinet throughout from that species, when close comparison is made.
The green powdering which is present in every example of «ruginosa
and never present in any wndularis 1s suflicient for all ordinary pur-
poses. In addition, the shape of the reniform is altogether different,
the course of the s. t. line is characteristic in each species, and, finally,
the genitalic structure is decidedly unlike in both sexes. The spinula-
tion of the middle tibta is scant in both sexes and not easily found.
The sexnal tufting on the middle femora of the male is conspicuous
and the mass of specialized scales 1s large.

The male genitalia are markedly asymmetrical, the left harpe
formed into a much longer, narrow, curved process than the right,
which, broad for the greater portion of its course, is abruptly nar-
rowed to a slender bent process.

The female genitalic structure is equally characteristic.  Above, the
depressions on the last segment are rather conspicuously marked with
rusty vellow scales: beneath. the lobes are markedly dissimilar in
size, the right much the smaller. almost oval, and having the opening
to the copulatory pouch at almost the middle of the upper margin.

The species seems to be less abundant than its near ally,

PHAOCYMA INSUDA, new species.

Ground color dull leather brown, with smoky shadings, the female
much darker than the male. Front of the head white or yellowish,
limited above by a transverse black bar, which in turn is surmounted
by a white lne limiting the concolorous vertex. Collar with a dusky
transverse line more or less obviously shaded by a paler tint on one
or both sides. Thorax crossed by two darker lines, more or less obvi-
ously margined posteriorly by paler seales.  Basal space to the t. a.
line crossed by narrow brown and grayish lines, which are more obvi-
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ous and brighter in the male. T\ a. line black, a Little curved, irreg-
ular on the cell, as a whole inwardly oblique. In the male this line is
followed by a belt of bluish scales which are quite conspicuous; in
the female there is a similar band, but the scales are more scattering,
of a duller tint, and over a much darker ground, so that they are not
relieved. .\ punctiform black orbicular may or may not be mcluded
in this band. Two undulating dusky lines cross before the middle
and aid in darkening that avea; a third and sometimes a fourth are
more obscure and eross beyond the middle, which is the palest por-
tion of the wing. The reniform is narrow, upright, a little darker,
anteriorly marked by black and posteriorly by white scales: both of
these distinetions more obvious in the female. T. p. line black, slen-
der, continuous, outwardly edged by vellow scales in some females,
nrregular. in general outwardly oblique from costa to near middle,
then with a rounded angle bent mwardly and oblique to the inner
margin. 5. t. line broader, more diffuse, tending to become broken
on the veins by bluish dots, parallel to but well removed from t. p.
line to vein 7, where it diverges and runs outwardly oblique to the
costa. The space between these lines i1s darker than the median
space, and the s. t. line is followed by a broad band which i the
male is as dark and in the female much darker than the included
shade. Beyond this band is a paler brown shade which in the male 13
blue powdered, and in the female 1s strigillate with darker brown.
Outwardly there 1s a darker brown marginal shade, broken by pale
lunules at the incisions. The fringes have a vellowish line at base
and are strigillate with brown. Secondaries pale hrown to the mid-
dle, then with two or three more or less obvious, somewhat ditfuse
iransverse lines before the double, black, extra-median line, the inner
portion of which is narrow, thread-like, even; the outer edged with
vellow scales, and forming a small = near the upper part of its
course. Bevond this is a much darker band in the female, and in the
male a blue powdering. The terminal area and fringes are as in the
primaries.  Beneath brown, powdery, all wings with a discal spot and
an extra-median brown line, secondaries sometimes with two lines
within and one or two beyond this line. A series of whitish dots at
the incisions on both wings.

Expands. 1.25-1.92 inches=31-48 mm.

Habitat—Southern  Arizona: Yavapai County. August 11-25
(Hntson) : Santa Rita Mountains, 5-8,000 feet. July (Snow): Chiri-
:ahua Mountains (Barnes) ; Prescott, July, August (Buchholz).

T'ype—Rutgers College Collection: cotypes U.S.N.M., Type No.
12023 also collection O. Buchholz.

The color contrast between the sexes is very strongly marked in this
species and yet there is less difference in the actual amount of blue
powdering than occurs in some other species. In the female the blue
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powderings arve simply a little more scattered and are absorbed in the
dark ground instead of contrasting with it. In both sexes there is
considerable variation in tint. and some females ave almost uniformly
deep chocolate brown, with darker transverse lines edged with gray
atoms.  In all such cases the white outer edging of the reniform
stands ont strongly.  There is no other species in our fauna that can
be contused with this.

A fine sevies of 25 males and 23 females collected by Mr. Otto
Buchholz gives the greatest range of size and also the longest period
of flight, from carly July to the middle of August.

The spinulation of the middle tibie is very distinet, the spines
being large and stout. though few in number, and easily discernible
among the vestiture. In the male the mass of specialized scales cov- -
ered by the femoral fringing forms a great wad that is very conspicu-
ous when the middle leg is slightly moved, vet may be so closely
appressed to the thorax as to be readily overlooked.

The abdominal tuftings are much reduced in this species, and in
flown specimens they are likely to be totally absent.  The genitalia of
the male arve decidedly asymmetrical, the havpes slender, irregular,
and extremely unlike.  The uncus is very long, slender. and has a
sharply curved very pointed hook at tip.

In the female there 1s no apparent modification of the terminal seg-
ments on the upper side.  On the underside the lobing is incomplete;
the plate on the right 1s fully developed and takes up more than half
the segment: the lobe on the left is very much smaller, and while it is
fully chitinized along its inner margin. it is not well ditferentiated
outwardly. and scems to merge into the texture of the segment. The
opening to the copulatory pouch is at the upper inner margin of the
right lobe. but forms no distinet tubular strueture. It forms rather
a space between the two lobes at that point and all from the lateral
margin.  There is nothing quite like this 1 any other of our species,
and it seems in a way intermediate between the fully Tobed types and
such forms as {vnatain which there iz no true lobing at all.

PHZAOCYMA NORDA. new species.

1904, Homoptera catycanthata Dyax, Proce. U, S, Nat, Mus., NXXVII, p. S79,
Tarva on hirch. ©

Ground color a rich deep brown. more yellowish in the fematle than
in the wale, but varying in depth in both sexes.  Ilead concolorous or
with a gray frontal spot.  Collar with a median black line, with or
without an edging of bluish seales. Thorax with a morve or less ob-
vious transverse gray line across the dise and patagia hehind the mid-
dle: posterior tuft well marked, sometimes a little gray-tipped.
Abdominal tufts well defined i good specimens, but consisting of
long upright scales which are casily disturbed and lost, so that the
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majority of examples have no tufts at all: some of the scales gray
tipped. In the males, primaries to the t. a. line darker brown, crossed
by indistinet wavy lines: the t. a. inwardly oblique. only a little
curved, quite sharply defined by a line of bright blue scales which
usually extend outwardly so as to form a powdery blue faseia merg-
ing gradually into the ground color. The small punetiform black
orbicular is usually included inthis fascia.  The renitorm is lunate,
clongate, nearly upright. dusky and without definite outlines.  T. p.
and s t. lines run close together when both are present, but either of
them may he wanting and ravely arve hoth of them equally defined ;
usually one of them is black and very distinet from the inner mar-
cin, parallel with the outer margin to the nnddle of the wing. At
that point they form a rounded angle and the t. p. proceeds a little
irregularly, but on the whoele obliquely to the costa a little bevond
outer third, while the s. t. curves in and then out. so as to reach the
costa a little before the apex. Usually it 15 the s €. line that is black
and most obvious toward the costal area. wnd usnally also the cosial
area between these two lines 1s as dark as the hase and darker than
the vest of the wing. Beyond the = t. line ix a powdering of bright
blue scales which may exteind almost to the margin. interrupted at
the middle by a brown shading so as to give the chavacteristic ap-
pearance of two lunate blue areas. .\t the apex is a conspicuous
blackish bloteh. There is a brown terminal line. parallel with the
small indentations of the outer mavgin. and the fringes have a hrown
mterline. Through the terminal arvea there are fine transverse brown
strigee that vary in number and intensity in the specimens.  See-
ondaries brown, with inconspicuous darker transverse lines to the
geminate extra-median Hue, of which the onter element is usually
black, conspicuous, and extends rvather evenly from the anal angle
to costal margin, forming a small = near the upper end of its conrse.
Beyond this line there is a powdering of bright blue scales, which
usnally fills most of the terminal area, which otherwise 18 more con-
spicuously strigitlate with brown. There is a pale Tine at the base of
the brown fringes.

In the female there are no blue powderings, and the maculation is
on the whole much more obscurely marked. The t. a. line is rarely
marked, and the dusky basal shade extends to or even bevond the
middle of the wing and along the costa so as to inelude the reniform.
The costal area between t. p. and s t. lnes is well marked and often
a little purplish, and a broad shading of a stmilar tint 1s bevond the
s. . line from inner margin to the middle of the wing.  On the see-
ondaries a similar shade is bevond the extra median line. and this
15 sometinies traversed by lines of gray seales.

Beneath, the sexes are practically alike: smoky brown, with more
or less obvious but generally vague transverse Hnes, and on all wings
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an obvious discal spot. There is a small black dot, followed by a
larger white one at each indentation of the outer margin.

Expands, 1.40-1.80 inches = 35—45 m.

Habitat—Kaslo, British Columbia, in May and June: Rossland,
British Columbia, in early June: Arrowhead Lake, British Colum-
bia, in May: Cartwright. Manitoba, in June.

Ty pe—Rutgers College Collection: cotypes U.S.N.ML., Type No.
12021 ; also Cockle and Barnes collections.

In the fine series of examples before me, 20 males and 18 females,
comprising material from Mr. Cockle. from Doctor Barnes, from the
U. S. National Museum, and from my own collection, this species
stands out from all its allies in the rich, dark coloring. especially of
the male, in which the blue powdering i1s more brilliant than in that
of any other species. Az to the range of variation, that is, in general,
stmtlar to that of minerea.  In the male the blue scales may be ve-
duced to marvginal lines or they may form diffuse shadings: the
median space may be entirely concolorous. or it may be in whole or
part paler. more vellowish than the rest of the wing. TIn the female
the forewings may be almost uniform. or there may be a broad paler
shading that takes the outer half of the median space and extends to
the outer margin above the middle.

This is the species referred to by Dr. Iarricon G. Dyar as caly-
canthata and the deseription of the early stages there given applies
here and not to Abbot and Smith's species.

This is a close ally of minerea, and in fact is minerea intensified
and more brilliant. Tt may prove to be a geographical race when
the Tarvie of hoth forms have bheen compared: but the fact that. with
so large a series of wiinerea covering <o wide a range of territory.
there are none that in the male matelv the brithhant contrasts of
norda, has induced me to keep this form distinet.

The sexnal characters are on the whole very much like those of
minereay i fact, the small differences in detail that do appear [
would consider within the range of specifie variation in both sexes.

PHAOCYMA MINEREA (Guenée).

1852, Howmoplera mincrea GUENEE, Spece. Gen., Noct., 11T, p. 15, pl. xvir, fig. 6.

ISHT. Homoptera aninerca Warnker, C. B, Mus., Iet., XTII, p. 1054,

1857, Homoptera obliqua WALKER, C. B. Mus., Het., NIII, p. 1054,

186D, HNowmoptera wincrea BernuNe, Canadian Journal, N, p. 254,

1865, Homoptera albofasciata BETnnune, Canadian Journal, X, p. 256,

1865, Homoptera winerca=obliqua WALKER, not GUENEE, GrROTE and Rob-
INsoN, Trans. Am, Ent, Soc., I1. p. 7O,

Varies in color from tawny vellow to choeolate brown, marked and
shaded with darker brown or black.  TIead concolorous.  Collar with

4 Proc. U, 8, Nat. Mus., XXVII, 1804, p. 879,
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a median black line and usually a slightly darker shade below tip.
Thorax with three dusky hrown transverse lines, the one behind the
middle often edged with blue-gray scales. Primaries with usunally
a more or less mottled appearance; basal arca darker as a rule and
the triangular costal area between t. p. and s. t., lines nsually as dark
or darker than any other portion of the wing. DBasal line usually
traceable. cometimes evident. geminate, in the male often picked
out by bluish white seales. T a. line best emphasized by the ditler-
ence 111 shade between basal and median space: rvarely geminate, the
lines black edged, interval bhrown; often a pale line separates off a
narrow band from the rest of the basal space: in course inwardly
oblique, only a little irregular or outcurved. In the male there is
usnally a pale blue edging beyvond the line which may expand into a
ather broad fascia.  Median space usually a little paler than the
rest of the wing, but it may be concolorous in either sex.  As a rule
there are three transverse undulating dusky lines which tend to
darken the space a little at or before the middle, leaving the outer
portion paler: quite usually also there 15 a darker brown shade over
the costal area. T. p. line geminate, very fine, rarely black and then
tending to lose the outer portion; i course outwardly oblique to the
interspace between veins 6 and 7. there acutely bent, making a deep
incurve followed by an equal outcurve and then oblique, evenly
sinuate to the inner margin. S, t. line inwardly oblique from costa
to vein 5. then outenrved and parallel with the t. p. line for the hal-
ance of its course.  From the costa to vein 7 it is edged with black
inwardly, and the space to the t. p. line is dark brown or even black-
ish: to vein 4 the line is interrupted or feebly marked on the pale
ground, and below that point to the inner margin it is often black
and conspicnouns.  Over or beyond this hine, espeeially in the female,
a dusky or blackish shade may extend from inner margin upward
to the angle of the line and then outward on or below vein 4 to the
outer margin, interrupting the terminal space and forming a break
for the pale median shade to extend outward to the margin.  In the
male this shade may be powdered with bluish white, or there may
be a lilac blue line. or the entirve terminal area may be bluish, inter-
rupted always by the dark shading on or below vein 4. There is a
dusky terminal line which may be broken and partly lunulate and is
sometimes preceded by brown or bluish dots.  The fringes are inter-
lined with pale at base and darker at middle. Orbicular a black or
brown dot which 1s often wanting. Reniform rather small; lunate,
dusky, without defining lines as a rule.  Secondaries usually a little
paier basally. the disk crossed by a series of lighter and darker trans-
verse, somewhat undulated shade lines. A distinet, slightly incurved
and slightly irregular black line, outwardly pale edged, continues
the s. t, of primavies. The terminal space in the male is usually more
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or less blue shaded or powdered: in the female it may be merely
strigillate or there may be a dnsky band similar to that beyoud s. t.
line on primaries.  Beneath powdery. with lincar discal spots on all
wings: primaries with median and an extra median transverse shade
hines. secondaries crossed by several undulating lines.

Expands, 1.60-1.88 inches = 40—7 mm.

Habitat—Canada to Florida along the Atlantic coast; west to the
Rocky Mountains; \rizona.

Dates in the more northern part of its range are May, June. and
July, the latter usuatly worn females: from the Sonthern States
there arve specimens in August.

A series of over one hundred examples, representing the entire
range of distribution, is before me and gives an excellent chance to
determine the extent of variation. This is aided by a series of 27
specimens from one locality in the Catskill Mountains, taken by Mr.
R. F. Pearsall, which shows that the entire geographical range may
be matched within the limits of a single locality.

At first sight it seems almost hopeless to attempt to deseribe these
-ariations: but if we separate the sexes, we find that they group into
types. Taking first the males. we have those in which the terminal
space is divided into two Innate blnish arcas. and these usually have
the anterior portion of the median space also blue powdered. Then
come the less contrasting forms in which the blue is redueed to an
edging, or it may be an almost continuons line. as in the example
that formed the type of Doctor Bethune’s «l/bofusciata.  With either
of these forms there may occur examples that have the median space
much paler than the rest of the wing. In the female the range is
somewhat less becanse the blue is eliminated.  We have forms that
are almost evenly blackish except for a light sub-apical shading, and
forms that have the median space contrastingly paler, and every-
thing in between. Throughout it all, however, the spectes remains
characteristic and speciniens from New York and from Arizona are
placed with equal readiness.

The spinnlation of the middle tibla is distinet, though not con-
spienons, and sometimes there is a spinule or two between the spurs
of the posterior pair. The tufting on the middle femora of the mate
is obvions and the mass of specialized scales is large and conspicions.

The genitalia of the male are moderately asymmetrical, the left
harpe much broader at hase and narrowing abruptly into an elongate
flattened process: the right much more elongate, narrower throngh-
out. I have examined specimens of the most divergent appearance
superficially, and from the extremes in geographical range, withont
discovering any material departure in form.

In the female the depressions on the upper surface are usually
well marked and the terminal segments are usually more or less

I . —
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marked with ocherous. Beneath, the lobes ave approximately equal,
the opening of the copulatory pouch at the upper inner angle, taking
in the angle itself and not any material portion of either upper or
inner margin.

PHZEOCYMA LUNIFERA Hiibner.

181S. Phaocywa lunifera HUBNER, Zutrege, p. 19, figs. 97, 98,

1818, Phwocyna luaifere 1TUBNER, Verzeichniss, p. 275,

1857, Phaocyma Tunifera WaLker, C. 3. Mus., 1Tet., XIIIL, p. 1045,

1865. Phaocyma Tenifera BeETnnuNg, Canadian Journal, N, p. 249,

1875, Homoptera pewna MorrisoN, Proe. Bost, Soc. N. I, XVIII, p. 241,
1878, Phaocyma penne Grote, Bull, U. S, Geol. Surv., IV, p. 185,

1803, fomoptera pennae Syitin, Bull, 44, U, S, Nat, Mus, p. 371,

Ground color a dirty Inteous gray or brown. more or less tinted
with red brown. Head with a brown or black frontal line. Collar
with a more or less obvious black or brown medial line. Thorax
with obseure transverse light and dark alternating shades.  Abdomen
gray to luteous, the dorsal tuftings small.  Primaries with the trans-
verse markings usnally distinet and the s. t. line, at least, black and
contrasting. Basal space usnally darker and sometimes contrastingly
so. Basal line marked in some specimens; nsually as a dark shade
between pale marginal hnes. T. a. line always obvious, geminate,
brown, the intervening space tending to darken =o as to form a band,
and in such case often preceded by a paler line. Median space
usually paler at the t. a. line than elsewhere. and darkening from the
middle outward: but it may be absolutely concolorous, may have a
pair of nearly upright diffuse median lines, or may be simply washed
with darker outwardly. Orbicular a black or brown dot, distinet in
most of the specimens. Reniform of moderate size, lunate, uniformly
dusky or blackish, edged with yellowish scales. T. p. line slender,
threadlike, usually black, tending to become lost inferiorly, out-
wardly bent over cell, roundedly indented opposite reniform, thence
from vein 4 inwardly oblique and sinuate to the margin. 5. t. line
black, usually complete, sometimes broken opposite the reniform and
occasionally obscure toward costa. It is irregular and a little dentic-
ulate in the upper part of its course, forming an incurve from costa
to vein 4., where it is outwardly dentate and carried to vein 3. where
it reaches the greatest outward bend. thence more evenly to the inner
margin. The s. t. space is more or less completely dark-filled; some-
times entirely, so as to form a distinet band, sometimes only at costa
to form a dark triangular blotch, and sometimes the dark shading
extends inward into the median space. Usually the lower half of the
line is broader and more conspicuously contrasting. The terminal
area may be concolorous, which is the rule in the females: it may be
more or less powdered with bluish gray, forming an obscure band,
and that is more common in the males; there may be a dusky shading
Proce. N. M. vol. XXxv—08——16
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bevond the lower halt of s. t. line extending to the outer margin from
the outward indentation of the s. t. line, and that is not common in
cither sex.  There is wsually a dusky apical shade and a yellowish
line at base of fringes. Secondaries a little paler at base than
primaries, disc crossed by two or three dusky shade bands that some-
times form an obscure fascla.  An extra-median double line, the
imner slender and often brown, the outer conspicuous. black, inwardly
diffuse.  The lines diverge toward the costa and the space between
them tends to become and sometimes is completely dark filled. The
terminal space may be concolorous. may have a bluish gray band
through its middle or a leaden gray shading. Beneath dull vellowish.
more or less powdery, ranging from almost immaculate to forms with
a dizcal lunule, a median dusky line and a t. p. and s. t. line on all
wings.

Expands. 1.40-1.64 inches = 35— mm.

Il abitat—Massachusetts to Texas, west througl the Central States
and probably to the Rocky Mountains.

This 1s one of the several different forms that has heen in collec-
tions as calycanthata. 1t is sometimes named penne Morrison, cor-
rectlyv enough, and occasionally ga/banata Morrison, which 1s not so
far out of the way. Asa matter of fact 1 believe this to be the form
that ITiibner had before him and that served as the original of his
ficure in the Zutreege. Careful comparison shows that no other
species answers all the requirements of the ficures and that this species
does do so 1n all save a few minor details that are within range of
artistic error. Those very points which Mr. Morrison emphasizes in
his description of peina, notably the dark filling of s. t. space, are
well brought out by the figure, and so 1s the dusky basal area. T have
never seen any spechimen with quite so well marked a yellow ring
around the reniform. but examples with a vellow edging are not in-
frequent. The irregular s. t. line with the little dents on veins 3 and
4+ 1s qiite characteristic, and the secondaries I can mateh perfectly in
the series before me.

The species figured under this name by Guenée is cingulifera
Walker, the mistake ocenrring through too great a reliance on the
dark basal area and pale reniforn.  Guenée seems not to have had
anything like the real species before him.

As to the range of variation. that is considerable in both sexes, and
puzzling when it comes to making a separation from /ineosa Walker.
In the typical form the basal and s. t. spaces arve dark and there is
an upright median shade which fades outwardly. Tn snch eases there
15 usually a paler ternnnal area. and. tn the male, more or less blue
powdering, so that there may be a resemblance to mincrea or yet
nore to the colorado or rubi type. In rarve cases there is a heavy in-
ward darkening from the = t. space on both wings, leaving a pale
band beyond the t. a. line, which gives those examples a very unusual
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appearance. The median space may be entively uniform. and in that
case there i1s often a dark shade band bevond the lower half of the
s. t. line from the angle of which a dark shade may extend to outer
margin.  When this is accompanied by a dark apical blotch we have
two large pale terminal lunate areas as is charactevistic in lunata
and minerea. The extreme in the other direction comes when the
wings are very uniform. without contrasts. and only the t. p. and
s. 1. lnes stand out in whole or part, black and contrasting.

Just where to draw the line between this form and //ueosa hecomes
puzzling aud a matter of nice judgment. particularly when the spe-
cies occur together at the same time and are taken under absolutely
identical conditions. T can find no tangible structwral ditference of
any kind between them and T have arranged them to show a full line
of intergrades from one to the other: yet the line 1s unsatisfactory
and the arrangenment into two series is on the whole most satisfactory.
I believe there are two species. 1 admit wmy inability to separate
them by any positive characters. Luniferais on the whole a smoother
species, less strigate, less obvionsly crossed by nndulating darker
shades, and with more definite ornamentation throughont.

The middle tibize are set with a moderate number of rather long
spinnles, easily seen, and the middle femora of the male have the
mass of specialized scales very large and the tufting conspicuous.

The male genitalia are distinetly asymmetrical. both harpes very
mich curved and forked at tip, but in a totally different way. as
appears by a reference to the figures. The uncus is very long and
slender and is a little sinuate toward the tip, which is acute and a
little hooked.

The females have the impressions of the upper surface of penulti-
mate segment well marked and the tufts a little discolored. On the
under side the segment is distinetly lobed, the lobes not markedly
ditferent. yet sufliciently so to be characteristic. The opening to the
copulatory pouch is from the upper inner angle and comes from the
angle itself rather than from either upper or lateral margin.

PHZOCYMA LINEOSA (Walker).

1857. Homoptera lineosa WALKER, C. B. Mus,, Het.,, XIIL, p. 1056.

1865, Howoplera lincose BETUUNE, Canadian Journal, X, p. 259.

1STH. Homoptera galbanata MorrisoN, Proc, Acad. Nat. Sci. Philadelphia,
1875, p. 435, ;

1ST8. Pheocyma lunifera i Grore, Bull. U, S, Geol. Suvv., IV, p. 185,

1880, Pheocyma lunifera & Grote, Can, Ent., XII, p. 87, .

1893, Homoptera lincosa (=lunifera Grote, not HEBNER) Sanrtir, Dull, 44,
U. 8. Nat. Mus., p. 36S.

Ground color a rather uniform pale or creamy gray. tending fo
reddish brown. Tlead with a variably evident trontal line, collar
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with a blackish transverse line at middle.  Thorax with obscure paler
and dusky transverse lines, which are rarvely well marked and often
ob=olete.  Abdomen of the palest ground color. the dorsal tuftings
small.  Primaries having a powdery or dusty appearance. more or
less strigate and with rivalous dusky lines that obscure all the macu-
lation and undoubtedly snggested the name lincosa.  None of the
lines distinet or black and none of the markings contrasting.  Basal
arvea gnite usnally a little darker than the median space; the basal
line geminate. brown. diffuse: t. a. line geminate. brown. sometimes
preceded by a paler line or ontwardly edged with darker followed by
eray scales.  The median space is usually a little paler basally; at
middle and beyvond crossed by two or three dusky shade lines. T, p.
line very slender. brown or black not contrasting, ontwardly bent
over reniform, angularly and unsnally well mdented opposite reni-
form, oblique and sinuate from vein 3 to inner margin. S. t. line
brown. a little diffuse. incurved from costa to the interspace between
veins 3 and 4, there with a rather well marked outward tooth, below
that inwardly oblique and a litde sinuate rather than incurved.
Bevond this there may be @ more or less defined yellow shade line,
a dusky band bevond lower half, a dusky outwarvd shade from angle
of line to outer margin, or there may be only an obscure strigillation.
Very often there is a slight apical shade and in the male there is
nsually move or less blnish eray in the form of shading or powder-
ing.  There may or may not be a brown terminal Tine, with the
incisions pale marked and the veins darvk tipped. There is usunally a
dull brown. pnnctiformi orbicular. and the reniform is dark, lunate.
more or less edged with vellowish. The secondaries are paler at
extreme base. the disc crossed by a series of alternate paler and
darker undulating lines, of which either series may be the nore
prominent. The exterior line is best marked. narvow, black. or edged
with black scales, not conspicuous, outwardly followed by a yellow
or whitish line. The terminal arvea is usnally more or less blue or
violet-gray powdered. tending to form a band in the male, some-
times changed to a leaden gray band. Terminal line as in primaries.
Beneath yeilowish brown, powdery. primaries with a large, second-
aries with a small, discal spot, both wings with an irregular extra-
median line.

Fxpands. 1.32-1.60 inches=33—0 mn.

Habitat.—Canada to Texas, west to Colorado: Kaunsas, New Mex-
ico, Winnipeg. Manitoba. Dates range from the end of May to
August.

I have a long series of specimens from the various collections, rep-
resenting the entire range above given. and some very good local
collection=, notably one of 24 males and 25 females from Dr. O. S.
Westcott, collected near Chicago in May and Jume. In this series
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were S males and 15 females that were =eparated out as representing
the true lunifera and which gave opportunity to study local variation,

In gronnd color the variation is from very light ereamy gray to
a rusty brownish gray: the latter more general in the specimens {rom
the southwest (Texas). which are also notably larger. Galbunata
Morrison is based on one of the neatly marked gray forms.

The diflerence between the sexes 18 not uniformly marked and it
is not always possible to separate them from the wing characters
atone; nevertheless, as a rule, there is more gray powdering in the
terminal space in the males than there is in the females. and in size
the female usnally exceeds the male.

Typical specimens have no sharply defined lines or marks and the
wings seem to be crossed by a mass of slightly undulating dusky
lines.  From that point variation runs to forms which it is not easy
to differentiate from =ome forms of lunifera.

In structure of legs and in the male and female genitalic characters
I can find no substantial differences; in fact, the northern gray and
southern red forins actually show more divergencies than do the
typical lincose and lunifera.  Yet for reasons already given I have
preferred to hold the species distinet.

PH/EOCYMA UNILINEATA (Grote).

1876, Homoplera uniliveata Grorr, Can, knt,, VIII, p. 108,
ASSS. Homoptera unilincata Grore, Can, Ent,, XV, p. 123,
1903, Howmoptera unilineate 1lorpaxp, Moth BDoolk, p. 278, pl. xxxvir, fig, 14,
Ground color rusty vellow or leather brown, more or less washed
with gray. [Ilead usually deeper brown. Collar sometimes steel gray
just below tip. Thorax with three vaguely marked transverse dull
gray bands which are often obsolete. The posterior tufting is unus-
ually thick and the patagia are divergent and alate in well preserved
specimens.  Dorsal tufts of abdomen very small, and in flown exam-
ples are more often altogether absent.  Primaries rusty in appearance,
more or less strigillate or powdered with dark brown or even blackish
scales: sometimes arranged so as to form a series of vague discal
transverse lines.  DBasal space usnally a little darker, a narrow pale
line =eparating ofl an outer band which serves as the t. a. line and
may be itself ontwardly edged with paler scales.  Orbicular a small
black dot. vizible in most specimens.  Reniform narrow, upright, a
little lunate, small or moderate in size, dusky, usually not outlined,
but sometimes edged with rusty or vellowish seales. The t. p. and . t.
lines are united for most of their conrse, and between vein 6 and the
inner margin there is an even narrow yellow line, ontwardly bordered
by a rusty brown line. This forms an obtuse outward angle between
veins 3 and - and above vein 6 it divides, the t. p. line running
obliquely inward to the costa, while the s. t. line continues its course :
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little outward to the (()bt‘l. The trinngnlnr area tlmg lnclo\ed 1s often
darker than the rest of the wing and forms its most conspicuous fea-
ture. There is a tendency to a dusky shade band beyond the s t.
line, and the terminal area becomes more gray, forming the palest
portion of the wing. There is a narrow brown terminal line followed
by a yellow line at base of fringes; and from the terminal line a series
of rays extend into the interspaces, giving the whole a crenulated
appearance that intensifies the denticulate appearance of the outer
margin.  Secondarvies a little paler and less powdery: three vague
dusky shade lines crossing the digk before the conspicuous black
extra-median line, which 15 nsually not extended above vein 6. Ter-
minal area concolorous, the terminal brown line and pale line at base
of fringes being as a rule continued from primarvies. DBeneath pale
yvellowish brown, powdery, without obvions markings in most cases;
sometimes with a diseal spot, rarely with transverse lines.

Expands, 1.60-1.92 mches=+40—8 mm.

L abitat.—Canada to the District of Columbia, April and May.

A series of 8 males and 15 females is at hand representing, as
actual points of capture, New Hampshire, Webster, May 12-16: New
York, Center. May 12-17: Leong lIsland. May 14: New Jersey. no
specific localities nor dates: Washington, District of Columbia, April
15-22: Towa. May 9 and 22, no spectfic locality.  There is, on the
whole, littde variation; some speeimens ave darker than others and
some are much more powdery, one lowa example becoming almost
steel gray to the terminal space. There is more or less contrast in
the basal space and the costal area between the t. p. and s. t. lines
is sometimes conspicuously the darkest part of the wing.

The species is one of the most characteristic of owr fauna: the
nnusnally elevated or alate patagia, the strongly dentate outer mar-
eins, and the conjoint t. p. and s. t. lines form a combination that
seems nmmnistakable.

Tu the male the femoral tufting on the middle leg is not conspicu-
ous: but the femur is excavated, there is a fringing on both sides,
and there is a mass of speecialized scales.  As a whole the legs are
stout, the =pines of the median pair being long and arranged in a
series along the sides. c

The sexual parts of the male are svmmotrml or nearly so. The
uncus is slender and has a long drawn-out, curved point.  The lateral
pieces are slender. hooked like the uneus itself, and somewhat dilated
toward the tip.  The penis sheath 1s almost semieircular in ontline.
The anal plates of the female are nearly symmetrical. the opening to
the copulatory pouch from the upper inner angle of the right half as
scen from bhelow, but from the upper margin itself.

The species does not seem to be abundant anywhere.
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PHAOCYMA OBLIQUA (Guenée).
1852, Homoptera obligia GUENEE, Spec, Gen,, Noet., 1T po 16, plo xv, fig, 7.

Ground color mouse gray to fawn brown, more or less washed with
blue gray. Ilead usually a little more hrown. Collar and thorax
concolorous: posterior tuft sometimes brown tipped. as is also the
large tuft at base of abdomen. Dorsal tufts of abdomen distinet
in well preserved specimens, and sonietimes white tipped.  Primaries
with a wash of violet gray over the entire surface, more or less
marked :; lines usually traceable, but none of them black or contrast-
ing.  DBasal space usually a little darker, and the outer é¢dge of this
1s often bordered by darker brown scales forming the t. a. line; there
1s an outward tooth on the subcostal and below this the line while
mwardly oblique 1s a little outcurved in the interspaces. Beyond
the t. a. line is the palest area of the wing. extending to an upright
or slightly angulated median shade beyond which the space is a
little wmore brown. Ovbicular small, punctiform, brown. Reniform
lunate, usually diffuse, sometimes brown and fairly well defined
but not outlined, followed by a more or less obvious rusty reddish
shading. T. p. line slender, brown. tending to become lost, some-
times preceded by a emerons shade: inwardly angulate opposite
the reniform and not much incurved below the cell: outwardly a
little shaded with hrown toward costa in some specimens, S. t. Hue
obvious only below vein 4, thence to the inner margin parallel with
and close to the t. p. hine, but darker and better marvked, sometimes
emphasized by black scales. The upper pavt of the line is usually
traceable by a line of gray or brown scales or by both, but in many
cases it 1s entirely lost.  The terminal arvea is more or less mottled
with gray. strigillate, and sometimes there is a darker shade heyond
the visible portion of the s. t. line.  There may or may not be a brown
terminal line, with pale dots at the iecisions.  Sccoundaries usually
with two, sometimes with three visible transverse shadings on disk
before the distinet brown band which extends from anal angle with
a sheht incurve to eosta just within the apex, becoming much less
obvions as it approaches the costa.  The outer portion of this band
18 determinate. edged by brown or black scales, and often followed
by a yellowish line: the inuner portion is more or less ditfuse in most
specinmens.  The terminal avea is usunally without markings, a ter-
minal line being occasionally present.  Beneath dull vellowish to
pale browu. more or less powdery, with or without discal spots or
extramedian transverse lnes on all wings.

Expands, 1.48-1.92 inches=387—S mmn.

llabitat—New York to Florida and probably throughont the
Atlantic coast region to Canada and westward to the Mississippi.
Specific localities are: New York. Center. April 29-May 25, Long
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Tsland: P01111~\l\'1nn' A\ .nthtrton. District of (‘olnmbla. May 1‘)
24: North Carolina, Raleigh, July 25: Florida, Seven Oaks in Sep-
tember:; Missouri.

In the series before me there are 9 males and 12 females and they
are, after all, very much alike. There is a little difference in the
amount of contrast between the various spaces and a httle ditference
in the eround color: but over all is the gray wash that is characteris-
tic of the species and which no other has in the same way.

In the male the middle femora have the sexual tufts distinet but
not really conspicnous, inclosing a large mass of ~pe(m]1/ed scales.
The spinulation of the median tibize in both sexes is scanty and not
Cconspicnons.

The genitalia in the male are markedly asymmetrical. the lateral
process or harpe of the right side as seen from above being markedly
shorter and more <lender than that of the left, which also has an
accessory process which curves from the lower margin upward on
the mner side and shields the base of the uncus.

In the female the anal segments tend to become ocherous and the
depressions on the upper surface are very well marked. The lobes
of the divided segment beneath are very dissimilar in form and the
entrance to the copulatory pouch is shifted to the outer upper angle
of the right plate.

This appears to be the most abundant of the species of this series.

PHZEOCYMA METATA, new species.

Light fawn brown tending to gray. the primaries more or less
washed with gray. Ilead and thorax immacunlate. Abdomen tending
to more yellowish or rusty. Primaries with the basal space u=ually
a little darker. Basal hine traceable in some specimens. but never
Dlack, distinet. T. a. line usually marked only by the difference in tint
between basal and median space. sometimes a little more defined by
an edging of dark scales: never a black line: in course outwardly den-
tate on subcosta and then with a slight and tolerably even outeurve
to the inner margin.  Beyvond this line there 1s a broad band-like area
to the middle of the median space that is usually lighter than the
rest of the wing and 18 gray powdered, the pnmtlf(n m blackish orbie-
nlar visible in most cases. At the middle is a somewhat irregular
median line and bevond that the space may be evenly deeper in tint
or there may be two other difluse lines crossing it. The reniform is
moderate in size. linate, dusky or in a few cases even blackish : bevond
it & more reddish shading to the t. p. line. The t. p. line 15 usually
distinet cnough from costa to the middle of the wing, indented as
usual opposite the middle of reniform, and it is lost or very ob-
scurely marked toward the inner margin.  The s. t. line is distinet,
black, or blackish between vein 4 and the inner margin. forming an
even cnrve: but between costa and vein 4 it is altogether lost, marked
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by a little contrast between s. t. and terminal spaces only, or rarely
by an edging of darker or paler scalex. Beyond the s t. line 15 a dusky
somewhat glancous band or shade. best marked opposite the angula-
tion of the line and usually distinet to the inner margin, while toward
the costa 1t 15 lost before it reaches the apical arvea. There is a tend-
ency toward strigillation of the terminal space and toward a series
of pale terminal spots. Secondaries with a black extra-median line
extending from anal angle almost to costa well within the apex. This
line 1s usually edged with yellowish scales or a yellowish line ont-
wardly, and with a brown shade mwardly, in some cazes forming ¢
real band that extends from the angle to vein 5. There 1s a tendeney
to a bluish powdering in the terminal area. which is best marked in
the males.  Beneath. yellowish brown. powdery, secondaries usually
with a discal spot.  Sometimes the primaries also have such a spot
and occasionally a transverse line will be traceable. usually on the
secondaries.

Expands, 1.60-1.S0 inches=40-15 mm.

Habitat—Center. New York, in May: Pennsylvania; Washington,
District of Columbia: Tryon, North Carolina, in Aungust; Virginia;
Florida.

Ty pes.
Collection.

[Fonr males and six females are at hand: all very similar, vet ex-
Libiting a considerable range of variation. s a whole the males are
a little more brilliant and better marked than the females. one of
the latter having almost no contrasts. There 1s quite a bit of differ-
ence in the reniform: but it is always darker than the ground and
never quite black. The terminal area usually shows the dusky band
distinet, but even that may disappear almost entirely. In the defini-
tion of the median shade there s every range between distinet and
almost entire uniformity : but the latter 1s exceptional.

The spinulation of the middle tibia is scattering and not conspic-
nous in either sex: in the male the spines are not easily found in the
dense vestituwre. The tufting of the middle femora in the male is
guite distinet and there is a large mass of specialized scales.

The genitalia of the male are distinetly asyvmmetrical, the lateral
processes or harpes of the right side being much more cnrved and
slender than those of the left. while the left side has the same sort of
supplemental piece found in obligna, except that it is hiere narrower
and longer. and rounded at tip: altogether a smaller and less conspic-
nons structure.

In the female the depressions on the upper side of the anal segment
are well marked and sometimes the segment is ocherous. On the
under side the lobes are not marvkedly dissimilar and the opening to

Coll. U.S.N.M.. Type No. 12025; alto Rutgers College
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the copulatory pouch is at the upper inner angle ot the right lobe,
taking in the angle itself and not either side or top alone.

This species is one of those that has been confused with obligua
and is very like it.  Superficially it Iacks the gray washing, and while
this does not seem very much of a distinetion, yvet a comparison of
two series shows a very marked difference in appearance. It also
averages smaller in size, although the smallest 0bligua is smaller than
any of my metata; bnt the average obligua uniformly exceeds the
average meteta. 'The tranverse marking is more couspicuons and
the reniform more contrasting and these factors when added to the
lack of gray wash give a characteristic appearance that is recog-
nizable.  Finally, and this of course is the determining factor, the
cenital structures of both sexes shows obvious ditferences, less marked,
perhaps, in the male than in the female. where the character of the
lobes and the location of the opening of the copulatory pouch are
quite different. .\ comparison of the figures will make this point
more clear,

PHZOCYMA CUREMA, new species.

Varies from fawn to mouse gray, the hase being a light red-brown,
more or less overlaid by a wash of blue-gray: the vestiture even. not
rough or velvety. Ilead and thorax concolorous; head sometimes :
little darker brown, and collar somnetimes a little more rusty than the
general ground. Abdomen more rusty brown, the dorsal tufts small
but conspicuous when they are not altogether lost.  Primaries rather
even in color, without strong coutrasts, the transverse maculation
clean cut. Basal line single. blaek. distinet.  T. a. line single, nar-
row, usnally black and distinet, irregular, an outward tooth on the
subcostal and a long inward angle on the median vemn. T. p. line
often obsolete, sometimes only partially traceable, brown and thread-
like, rarely distinet throughout its course, and only occasionally black.
In course 1t has the usual exsertion over the reniform, with an inward
angulation oppostte the middle of cell. and the deep incurve, parallel
with the s t. line. below it. S t. Hne usnally black and distinet
through the fower part of its course, but above the angulation at its
middle it is indistinet. marked chiefly by the margin of the darker
s t. space.  There 18 more or less gray powdering in the terminal
space. but there is no terminal line and the fringes ave uniform.
The basal portion of the median space 1s usnally a little the palest
portion of the wing, and is limited outwardly by a straight shade
line that is scarcely darker in most examples and never distinet,
marking the edge of the somewhat darker portion of the median
space.  No trace of an orbicular in any =pecimen.  Reniform lunate,
usnally black, contrasting, always obviously darker than the ground,
and beyond it ix a rusty red shade which extends to the t. p. line or
the place where it should be.  Secondaries somewhat duller in color



NO. 1645, REVISION OF CERTAIN NOCTUID.J!—SMWITH. 951

than the primaries, without traceable transverse maculation until the
distinet. narrow, black extra median line is reached.  This is most dis-
tinct toward the inner angle, does not reach the costa and is outwardly
edged by a bluish-gray line or by a more diffuse shading of blue-
gray scales. In the male there is a tendency to a whitish blotch at
the anal angle, and on the primaries this 1s a rather conspicuous fea-
ture in nearly all the examples at hand.  Beneath. dull smoky brown,
powdery, with a more or less obvious discal lunule on all wings, and
a tendency to a pair of transverse lines which are not often distinet.

Expands, 1.48-1.68 inches=37—2 nun.

Habitat.—Center, New York in May: Pennsylvania; Kirkwood,
Missourt, March 25 Raleigh, North Carolina, im May, and Tryon,
North Carolina, June 4; Seven Oaks, Florida, in September. Palm
Beach, FFlorida, in March.

Types—Coll. U.S.N.M., Type No. 12026: also in collections of
Barnes and Rutgers College.

In the series of 5 males and 7 females now before me there s very
little variation. Two of the Floridian examples diverge in the di-
rection of a more defined median shade and a little more hoary wash-
ing; but they do not cause any conflict with any other species, the
characteristic features of the present one being well marked.

The spinulation of the middle tibize in both sexes 1s seant and easily
overlooked in the vestiture, although the individual spines are long.
In the male it is difficult to see them at all, /i siti, and even in the
mounted preparation they are not conspicuous.

The tufting of the middle femora in the male is not at all con-
spicuons and is easily overlooked; but there is an obvious excavation
on the inner side filled with the usual specialized scales, although in
bulk it is small compared with some of the allied species.

The genital structure is distinetly asymetrieal, the left lateral
piece or harpe being distinetly longer, broader, and less cnrved than
the right, which is a little enlarged toward the tip.

In the female the upper side of the terminal segment has the im-
pressions very distinet. but not discolored in any of my examples.
Beuneath, the lobes arve distinetly marked. the right a little the larger,
while the opening to the copulatory pouch is at the upper inner angle
of the right lobe and on the inner rather than the upper margin.

This is the dullest and darkest of the species with smooth vestiture,
and distinet from its allies in the conspicuous black rentform and
single, well-defined black basal and t. a. lines.  The males have a con-
spicuons white pateh at the anal angle of primaries, and as a whole
there is little doubt as to the location of any individual.

Tts nearvest ally is metata, and this is also indicated by the genital
structure of hoth sexes.  But even here there are obvious distinctions
which bear out the superficial differences. In the males the right
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clasper of curcna 1s materially broader than in metata, and instead
of termimating i a slender. rounded tip. it broadens and becomes
more spatulate in character; the left clasper in cuirema is both longer
and broader and the tip is not drawn out to a point. In the female
curenwe the lobes of the anal plates are decidedly smaller and difler-
ent in outline, while the left lobe is the larger, mstead of the right, as
in mctata.  The opening to the copulatory pouch is in approximately
the same location. and in general the appearance of the structure is
very similar.

Considering all the differential features. structural as well as super-
fictal, T have concluded it best to consider that we have a distinet
species to deal with. '

PHZAOCYMA HELATA, new species.

Ground color dull smoky brown. Head and thorax more or less
powdered with gray seales, forming no distinet markings.  Abdomi-
nal tufts prominent. Primaries obscured by irregularly disposed
brown shadings.  Dasal area darker. DBasal hine black. diffuse. T.
a. line black, inwardly diffuse and margined by a brown shading;
acutely toothed on the subcostal and with an obtuse or rounded out-
ward angulation just above the submedian. At the center of the
wing begins a series of three or four more or less obvious, somewhat
diffuse transverse lines that darken the outer portion of the median
space.  The brown, punctiform orbicular is present in most examples.
Yeniform lunate, blackish. conspicnous. I p. line distinet in all
specimens, black, narrow, complete, outwardly bent over cell and
strongly indented toward the middle of the reniform. the ontward
aneles ronnded : incurved below cell and only a little irregular. S, t.
line obvious throughout its course. distinet and black only from vein
4 1o the inner marein.  There is a little outward tooth on veins 3 and
{, and between these veins a blackish shade extends to the onter
nargin.  The space between t. p. and st lines 15 1rregular aud is
darker filled, most distinctly so on the costal avea, giving the ap-
pearance of an trregular band.  The terminal area is strigillate and
more or less powdered with eray scales in both sexes.  In the male
there s a conspicuous white bloteh at the anal angle.  Secondaries
dull, fuscous brown to the extra-median black hne, which is promi-
nent at anal angle but does not reach the costa. This line is out-
wardly edeed by a gray line and by some gray powderings which
become more conspicuous toward the anal angle: mmwardly the line
1s edged by a brown shade, which may merge into the ground or may
be limited by a brown line for part of its course, so as to form a dis-
tinet hand part way across the wing.  Beneath yellow brown, more
or less powdery, all wings with a discal spot: primaries with an
extra-median. secondaries with basal and extra-median transverse
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lines more or less obvious: in some examples only the diseal spots
are distinct.

Expands: 1.40-1.60 inches=35—0 mm.

Habitat—New Hampshire. probably Webster: Center. New York,
in May: Brooklyn, New York: Amherst, Massachnsetts.

Types—Rutgers College Collection: alzo cotype Doctor Otto-
lengui.

Three males and two females, all very much atike. 'Fhe chief
superficial difference between the sexes i1s the conspicnous white
blotch at the anal angle of the primaries; but with more material
this may not prove constant.

As compared with cuvrema, to which this 1s perhaps most nearly
allied, the most obvious difference is the more roughly powdered
vestiture and the absence of a red tinge in the ground. Next the
fact that both t. p. and s. t. lines are complete, and the space hetween
them is darker.  All the transverse maculation i1s more conspicuous,
and the median shade lines ave as a rule better defined.

The spinulation of the median tibia 1s well defined but sparse, the
long spinules being casily made out in the vestiture. The fenioral
tufting of the male i1s only moderate. and the mass of specialized
scales 1s not at all conspicuous.

The genttalia of the male arve very stmtlar to thos=e of squammninlaris
and differ more from those of curema, to which the species is nearver
on superfictal characters. The right clasper 1s unusually long,
slender. and down-curved. ‘

In the female also the resemblance is to squammularis rather than
curema, though there is a markable difference in the outline of the
lobes beneath. The location of the opening to the copulatory pouch
is about the same—at the upper inner angle of the right lobe: but it
is distinetly nearer to the middle of the segment as a whole.

PHZAEOCYMA SQUAMMULARIS (Drury).

17

70. Noctua squanvnnlaris DrRury, Ilustr,, 1, p. 18, pl. ix, fig. 3.
1857,

Noctua squammularis (=coracias Guenée) WALKER, (. B. Mus., 1let.,
X111, p. 1075.
1865, Anthracia squammularis BETHUNE, Canadian Journal, X, p. 248,
1874, (7 Noctua squanumnlaris=coracias) Grore, Dull. Buff. Soc. Nat. Nei.,
11, p. 46.
1893, Pscudanthracia squapvnularvis Sxyiti, Bull, 44, U, S0 Nat, Mus., p.
373,
Pale leather brown. more or less washed with gray. Head usnally
a hittle davker in front. Collar and thorax concolorous. Primaries
with all the maculation distinct. conspicuous. the transverse macula-
tion well marked, brown or black. Basal space a little darker. basal
line distincet. single. brown or black: t. a. line distinct, single, brown
or black, with an acute outward tooth on the subcosta and usually a
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marked outcurve in the submedian interspace.  Beyond this line is a
broad gray area extending to the median shade, and this is the palest
part of the wing, including the small. punetiform, brown orbicular.
The median shade consists of a pair or three somewhat wavy brown
lines, more or less obsenred by the deeper brown shading that extends
to the t. p. line.  Reniform brown or black. lunate, not defined, fol-
lowed by a more reddish shade. T. p. line black or brown. sometimes
complete, more often partially lost below the middle, with a deep
imward angulation opposite cell. forming an obvious £ and a mod-
erate incurve below the cell. S, t. line black below the middle, tend-
ing to hecome lost above that point. When complete, it starts from
the costa within the apex, makes a moderate incurve and forms an
acute outward tooth on vein 4: there is a smaller tooth on vein 3, and
then there is the usnal inenrve to the inner margin just within the
anal angle. There is a tendeney to darken the s. t. space which is
best marked in the eostal region. DBeyond the s t. line there is a
broad dark band extending from inner margin to the angle of the
tine, interrupted in the male by a whitish bloteh; otherwise the ter-
minal space 1s gray powdered. more or less strigillate. There 1s no
obvious terminal line. Secondaries with three more or less obvious
brown lines across the disk, folowed by a brown band between black
or brown defining lines. This band becomes broader and is less
marked toward the costa and the inner line is much less distinet.
Beyond the onter line is an edging of pale seales or even a complete
whitish line and the terminal area toward anal angle tends to become
gray powdered. DBeneath, pale grayv-brown, powdery, with a discal
lantle and extra-median line on both wings, occasionally an obscure
discal line and sometimes a short line above anal angle.

Expands, 1.458-1.60 inches=37—0 mm. 1

Habitat—Pennsylvania; Maryland; Washington. District  of
Columbia, * Pupa fonnd, Iss. Mareh 2. 82.7

Three males and two females, labeled as above and all very much
alike.  The speeies resembles a miniature obligua with all the maeu-
lation intensified and made more contrasting. This expresses the
chief superficial differences. added to the absence of the violet eray
wash and the presence of the white bloteh near anal angle of pri-
maries in the male. It 1s the intermediate step to benesignata, being
less powdery and mueh less contrasting in maculation than that
speeies,

The spinnlation of the middle tibia is fairly well marked in both
cexes, less visible in the heavier vestiture of the male. In the latter
the middle femora are obviously tufted and the mass of specialized
seales is quite large.

The male gemtalia are moderately asynmetrieal and very like
those of the related species, the right clasper or harpe being much
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more slender and more curved than the left. .\ comparison of the
figures will better bring out the differences than any deseription.

In the female the indentations on the upper surface of the anal
segment are well marked. Beneath, the lobes of the anal plate are
large and well marked, the left being conspicuously larger than the
right. The opening to the copulatory pouch is at the upper inner
angle of the right plate and is all from the upper margin, differing
markedly in position from that of obligua, to which the species has
the greatest superficial resemblance,

This species is listed in our catalogues as a synonym of Pseudan-
thracie coracias Guenée, a name of much later date, and Walker 1s
responsible for the original identification. Mr. Grote, while he fol-
lowed the reference, doubted its correctness. and I made no ehanges
from lack of better information in 1893.. In 1891 I found that the
squammularis of Walker as represented in the British museum was
Y psia undularis, a small, flown example of which might readily be
mistaken for coracius as figured by Guende.

Reference to Drury’s ficure indicates a species the original of
which could not possibly have been the coracias of GGuenée, although
neither does it represent at all accurately anything else in our fauna.
But the description helps:

Alis cinereis, antice fascia irregulari centrali ferruginea, lineis duabus
externa cincta, posticis fasciis duabus obscuris.

The expanse 1s given as 1.75 inches and the habitat as New York,
May 11.

In the Westwood edition the English description is yet more spe-
cific:

Upper side—The antenne are brown, like fine threads. The colors on the
anterior wings are divided by a strong bar of chocolate, running cross the wing
iear the middle, from the anterior to the posterior edges. This softens into a
deep slate color, covering that part of the wings down to the external edges.
The part next the shoulders is of a light ashen or pearl gray color whereon are
two small Mag’-k spots or stripes, sitnated near the anterior edge. On the dark
part near the lower corner run two small black irregular lines from the pos-
terior edge: one running cross the wing, the other only half across. The pos-
terior wings are of a lightish brown, having two bars of deep brown - (almost
black) rising tfrom the abdominal edge, and crossing the wing upward, grow
broader and fainter as they approach the middle and anterior edge.

Underside is of a faint russet color, having little or no markings thereon. All
the wings are slightly dentated.

This figure and deseription eould apply to nothing i our fauna
save obliqua ov the form with which I identify it here. It is too
sharply marked for obligua. and on the whole the deseription fits
excellently well to the specimens now before me. It restores Drury's
name without displacing any other now in use.
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PHZAOCYMA BENESIGNATA (Harvey).
1875, {fomoptera benesigneta arvey, Bull, Buff, Soc. Nat, Sei., 11, p. 14.

Ground color gray, washed and powdered with brown and black.
[ead and collar usually darker. ranging from red- to black-brown;
collar with a black transverse line.  Thoraxmore or less gray, with two
brown or blackish transverse lines.  Abdomen pale yellowish brown,
the dorsal tuftings distinet.  Primaries with basal space more or less
brown ; basal line geminate, usually black, always obvious. T. a. line
black, sometimes shaded inwardly so as to resemble a band, with an
acute ontward tooth on the subcostal, and outeurve in the submedian
interspace, and an abrupt inward bend below vein 1. Between the
t. a. and median lines the median space 1s conspicuously pale ash-gray,
forming the most characteristic feature of the wing. The median
shade line is nsually double, tending to form a band, the inner portion
black, sometimes almost upright, more often a little out-bent on the
median, a little incurved in the interspace below it, and a little out-
bent below vein 1, so that the gray band is broadest on the inner mar-
gin. Bevond this median shade the median space shades off gradually
to the t. p. line, which is slender, black. complete, and preceded by
gray powderings: opposite the cell 1t is deeply indented and moder-
ately incurved from vein 4; nsually a little marked on all the veins.
There 1s no obvious orbicular in any specimen before me. Reniform
narrow, lunate, blackish, outwardly followed by a yvellowish brown
cloud. S, t. line incurved from costa to vein 4, where it forms an
acute outward tooth. then with another meunrve to the inner margin,
well within anal angle.  Usually the line 1s black or blackish, a little
diffuse imwardly, but sometimes i1t tends to become lost or obscure
toward the costa. The s. t. space 1s mottled with gray and brown, but
hardly contrasting. Beyond the s. t. line the terminal area is gray,
strigillate with brown, with a brown terminal line and brown cuts on
the fringes. Secondaries paler. whitish-gray to yellowish-fuscous, the
disk crossed by two or three diffuse darker lines which may unite
into a dark fascia; bevond the middle a complete brown line, fol-
lowed at a little distance by a more distinet black one which is usually
lost before it reaches the inner margin.  The space between these two
lines more or less darkened. Bevond the outer black line is a pale
cdging which sometimes forms a distinet whitish line. The terminal
area 1s sometimes a little Lighter. strigillate, and tends to a brown
terminal line. Beneath pale, more or less vellowish, powdery, pri-
maries with median. t. p. and s t. lines and a discal lunule more or
less obvious; secondaries with extramedian and s. t. lines and a discal
lunule.

Expands, 1.40-1.60 inches = 35—0 mm.
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Iabitat—Webster, New Tampshire, in May; Indian River,
Florida.

Only two males and two females of this very distinct and handsome
species are at present before me. [ know of a few others in collections
and they are as a rule correctly determined. There is little variation
represented other than that incidentally mentioned in the description,
and there is no apparent difference between the sexes.

The spinulation of the middle tibia is distinet in both sexes, and in
one of the females there ave two distinet spines between the two pairs
of spurs. The middle femora of the male are conspicuously thick-
ened. and the fringing of long hair incloses a large mass of specialized
scales.

In the male the genitalia are very like the others of this series,
offering only differences in detail rather than in type, and best shown
by a comparison of the figures.

In the female the depressions of the upper surface of the terminal
segment are well marked and the lobes of the under side arve well
marked and decidedly asymmetrical. The right lobe is much the
smaller and the opening to the copulatory pouch is from the upper
inner angle, but all from the upper margin, so that it is well to the
right of the middle.

All things considered, this is one of the most brilliant of our species
and I strongly suspect that when more material is available. it will
be found that Mr. Morrison’s name cinerea will he found applicable.

PHAOCYMA LARGERA, new species.

Bluish ash-gray over a pale chocolate-brown base. IHead brown.
Collar with a darker brown Line medially and at tip, edged with gray
scales.  Thorax with alternate gray and brown lines. Abdominal
tuftings small.  Primaries as a whole gray, all the markings more or
less well defined in brown or blackish. not contrasting. Basal line
brown, broad, inwardly diffuse. T. a. line single, brown, diffuse,
irregular, as a whole inwardly oblique. Median shade very distinet.
mwardly bordered by a darker brown or blackish line which is alniost
upright in etfect, feebly bisinnate in course, outwardly shading ofl to
the ground just before the t. p. line inferiorly, and at the reniform in
the cell. The reniform is a very distinet, narrow, blaciish lunule,
which may be preceded by pale scales and is followed by a rnsty
vellowish shading.  Orbicular a small black dot. T. p. lue single.
brown, diffuse, irregular, outwardly curved over the cell, moderately
indented opposite the reniform, deeply incurved below the cell, S. t.
line a brown diffuse shading. inwardly in whole or part edged with
blackish scales, forming obvious ontward teeth on veins 3 and 4, a
hiule between them. with a =light incurve to the margins: that to-
ward inner margin being most marked. There is a narvow brown

Proc. N. M, vol. xxxv—0S——17
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terminal line, and a series of hrown interspaceal marks before the
fringes.  Secondaries smoky or fuscous, paler at base, with obscure
diseal line and a double brown or blackish exterior line. There 1s a
grayv, powdery marking toward anal angle. an irregular terminal
line. and a series of gray lunules. Bencath yellowish, with a smoky
discal lunule and two outer lines on all wings,

Expands. 1.80 inches=45 mm.

[ abitat—Winnipeg, Manitoba: Vancouver Island, May 8. . W.
Taylor.

Ty pes—Rutgers College collection and collection Barnes.

One male and 1 female: the former from Doctor Fletcher, the Van-
couver example: the latter from Doctor Barnes, the Winnipeg ex-
ample.  The male lacked an abdomen when it reached me, but was
otherwise in good condition.

The two examples arve very mnch alike, the male a little darker as
a whole. the female with a little more of the rusty yellow shading
from the remiform. These are not sexual differences and they prob-
ably occur i both males and females.

The speetes is larger and munch less contrastingly colored than
benesigiata, vet resembles that species in the definition of the median
shade. It is also larger than duplicata, much graver. and with the
transverse markings more ditfuse. It is not likely to be confused
with any other of the species and i, indeed, one of the most distinet
of the series.

The spinulation of the median tibia is moderately distinet in both
sexes and easily seen.  In the male the middle femora are not con-
spicuously tufted. and the mass of specialized seales is not great,

The indentations on the npper surface of the anal segment of the
female are well marked; on the under surface the lobes are markedly
asvmmetrical. that on the right being decidedly smaller than the left
and more ovate. The opening to the copulatory pouch is from the
middle of the upper surface of the right lobe.

PHZAEOCYMA DUPLICATA (Bethune),

1856, Homoptera duplicaia BeTioxe, Canadian Journal, X, p. 257,

Ground color fuscous to smoky hrown, the males darker throughout
and more obscurely marked.  Collar nsually with a ferruginous tinge,
a black line across the middle.  Thorax crossed by two black and
gray bands,  \bdomen dark. the terminal zegments ocherous, dorsal
tuftings distinet.  Primaries with all (he mavkings distinet in most
females and many males. Basal space darvker: basal line Dblack,
single. 'T. a. line black, single, inwardly brown margined, sharply
produced on the subcostal. a little outenrved below the cell and in-
wardly obligne below vein 1. The median line is usually well
marked, nearly upright. brown. double. tending to form an obscure
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faseia, the space between it and t. a. line more or less gray powdered
inthe female and usnally a little palerin the male. There isan orbicu-
lar dot in some examples, while in others it 1s entively absent. Reni-
form lunate, smoky. outwardly edged with pale scales and tending
to become outlined in pale: a reddish or gray shade to the t. p. line
which 1s narrow. linear, black or brown, and tends to become lost in
whole or i part.  Opposite the cell it has the usual indentation
forming a W, with the onter angles more or less ronnded.  S. t. line
blaek, tending to become difluse inwardly, sharply toothed on vein |
and thenee forming the usual inward curves toward costal and m-
ternal margins respectively.  There 1s a more or less obvious dusky
shade beyond the lower half of (his line in some specimens, which
obscures the otherwise paler terminal area, which is strigillate with
brown. There is a distinet brown crenunlated terminal line in most
females and i some the fringes are narrowly eut with brown. In
the male there is an obvious white blotch above the anal angle, forni-
g a conspicuous feature of the wing. Secondaries more sordid
fuscous or vellowish-brown with obscure wmedian shade lines, an
outer black line inwardly bordered by a brown shade, which forms
a more or less distinet band and may be imwardly margined by a
more or less distinet brown line: outwardly this black line is bordered
by pale scales, and there arve gray powderings in the terminal area
tending to form strigillations.  There is a brown terminal line, the
incisions tending to become marked by white scales.  Beneath much
paler, vellowish brown, powdery: all wings with a more or less
obvious discal lunule: unsually there 1s an extra-median (ransverse
darker line, and sometimes a median line as well.

Expands, 1.40-1.60 mches = 35—10 mm.

Habitat—Maine; New York; Pennsylvama: New ITampshire
(Webster and Manchester).

I have 5 males and 6 females under examination, none of them
dated and most of them with the State label only.  No two examples
are alike.  All the males have the conspicuous white spot above the
anal angle and none of the females have any trace of it: but as for
the rest, the termmal space varies equally 1 both sexes in the amount
of aray or distinctness of strigillation.  The conspicnous terminal
line of most females is characteristic. and is an aid in referring
occasional examples that have a smoother vestiture than usual.  In
the male the {endency is to almost absolute uniformity in color from
base to < t. line, and one of the examples comes close to reaching
this point. The median band is not well defined in any example of
this sex. while in all save one of the females it is very distinct.

The tendency is toward benesignata in the female, and occasionally
a specimen of this sex may cause trouble in placing: but this is on
the whole so distinetly a powdery form that this must happen but
rarely, while in the male no confusion is possible.
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The spinulation of the middle tibia is not strongly marked, and
in the male not easily demonstrated in the thick vestiture. The
sexnal tufting on the middle femora of male is not conspicuous and
the mass of specialized scales 1s small.

The genitalia of the male are of the general type in the group,
and while they differ in detail from the related species, offer nothing
conspicnously peculiar.

In the female the impressions on the npper surface of the anal
segments are very well marked, and the lobes of the under side arve
equally obvious.  They are less asymmetrical than nsual and the
opening to the copulatory pouch is at the upper inner angle, coming
from the upper margin rather than the angle.

PHAQOCYMA BETHUNEI, new species.

Ground color dull smoky brown, with a more or less well defined
rutfous tinge, which is conspicnous in all cases on the primaries, be-
tween the reniform and t. p. line.  lead concolorous.  Collar with
a black line at base, a smoky line across the middle, and a blackish
line at tip; each line may be edged.with white scales and, on the other
hand, all the lines may be lost or barely indicated. Two gray lines
cross the thorax, and these may be quite distinet or barely traceable,
while 1n flown examples they may appear to be altogether absent.
Abdomen dull brown, terminal segments often ocherous; dorsal tuft-
inges very distinet.  Primaries with the vestiture a little uplifted
so that the wing has a sort of velvety appearance, on which all the
markings appear somewhat diffuse and none are sharply limited or
coutrasting.  Basal space usnally darvker and apparvently crossed
by trausverse dusky shadings. DBasal line traceable in most speci-
mens. TLoac line darker brown or blackish, single, irregularly out-
cwrved, with a littde outward tooth on the subcostal and a more
obtuse bend on the submedian.  The median shade is upright and
may consist of a solid broad band of smoky brown or blackish, or
of two parallel diffuse lines close together. broadening a little on
thie cell so as to include the narrow lunate reniform which is rarely
separate from the band.  Before this median band there may be a
eray powdering, and between it and the t. p. line there is usually
a decided reddish tinge which, as already noted, becomes most con-
spicuous just beyond the reniform and, in fact. gives the impression
of a large, kidney-shaped. discolorous reniform.  T. p. line brown to
blackish, single, outwardly toothed on veins 4 and 6, with a deep
inward indentation between and strongly incurved below the cell.
S, e tending to hecome lost through the upper part of its conrse.
and always better marked Dhelow middle; forms the usual obtuse
outward angulation at its middle, and incurved from that point
toward costa and mner margin.  There is a more or less obvious
dentate terminal line at base of the paler fringes. Secondaries
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smoky, a httle paler than primarvies, with two diffuse transverse
smoky lines just within middle, and a more or less obviously double
extra-median line, the space between which may be darkened to form
a band. A smoky terminal line following the irregulavities of the
wing margin, and lunate whitish spots marking the indentations.
Beneath much paler, more vellowish-brown, with t. a., t. p., and s.
t. lines and a discal spot more or less obvious on all wings: the
space between the outer lines sometimes a little darker so as to form
a band.

Iixpands, 1.25-1.50 inches=31-38 mm.

Habitat—Washington, District of Columbia, June and Aungust;
Tryon., North Carolina, August, Ifiske collection; Maine.

Types—U.S.NAML, Coll. No. 12027 also Rutgers College collection.

Two males and 6 females. The specimens from Distriet of Colum-
bia and North Carolina are from the U. S. National Museum, and
one male bears a label * Larva found feeding on Pine, Imago iss.
June 19, 82.

There is very little difference between the sexes in the material
under examination; but there is a little gray powdering beyond the
s. t. line which may become more marked at times.  As for the rest,
it is merely a matter of more or less obscurity in maculation.

The spinulation of the middle tibia is scant and not readily demon-
strated in the heavy vestiture. In the male, the femoral tufting is
not prominent and the mass of specialized seales is not large.

The genitalia of the male do not ditfer in any material point from
those of duplicata.

In the female the impressions on the upper surface of the anal
segments are obvions, and tend to become discolored.  On the lower
surface the lobes are distinetly asymmetrieal and are relatively
small, compared with the size of the opening to the copulatory
pouch. The latter is at the upper inner angle of the vight lobe, and
entirely on the upper margin.

As a whole this is a well marked form, differing from all others
by its elevated rough vestiture and absence of all sharply defined
maculation.

PHZOCYMA CINGULIFERA (Walker).

1852, Plhicocyma taniferd. ¥ GUeENEE, Spee. Gen., Noct., ITI, p. 3, pl. xv. fig. 9.

ISHT. Howoplera cingulifera WarLker, C. B. Mus,, Het., XTI, p. 1056,

1SHT. Homoptera intenta WaLKer, (. B, Mus., Het., XIII, p. 1070,

1877, Homoptera woodii Grorr, Can, Knt., IN, p. SS.

1803, Howoptera cingulifera (=intenta) Syarin, Bull, 44, UL S Nat. Mus., p.
370,

1893, Homoplera cingulifere (=iwwoodii) S»yitii, Dull, 44, U. S, Nat. Mus,,
p. 370,

1903, Homoptera cingulifera HoLLanp, Moth Book, p. 278, pl. xxxvir, fig, 17,

Ground eolor smoky brown. IHead uniform rusty brown. Collar
only a little darker, with a median transverse black line and a white
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tip.  Thorax crossed by dark and gray transverse lines, the posterior
tuftings uplifted and gray-tipped. Dorsal tuftings of abdomen
small, sometimes gray-tipped.  Primarvies transversely strigillate,
the strigillation continuous. brown. and many of them completely
crossing wing.  Basal space darker than the rest of the wing. Basal
line brown, geminate, usnally obvious. I a. line a broad, rather
even, deep brown band. preceded by a vellowish line, almost direct
from costa to middle, then bent inwardly oblique to inner margin.
The median space as it begins at the t. a. line is gray, and is the palest
portion of the wing. relieving the dark t. a. line; outwardly it shades
into the ground, sometimes before the middle, sometimes hardly be-
{ore the t. p. line.  The orbicular is a small brown dot, which is some-
times Jost. Reniform gray, lunate, with a rusty brown annulus
within its area, and poorly defined by a darker border. 'T. p. line
narrow, linear, rich velvety brown, irregular, outwardly bent from
costa to vein 7, then inwardly bent opposite the reniform and then,
with three sinunations, obliquely inward to the internal margin.  From
the apex a dark shade extends obliquely inward to the s. t. line oppo-
gite cell. S, t. line blackish brown. irregular, rather close to and as a
whole parallel with t. p. hne: inwardly diffuse. ontwardly bordered
by rusty brown.  Terminal arvea usually only a little darker than the
inner portion of median space, darkened by the brown strigwe, with a
narrow, crenunlate terminal line.  Secondaries smoky-yellowish at
base., and usually to an extra-median brown shade, which is like the
paler ground of primaries. The disk is crossed by dusky transverse
shadings, and the terminal area is strigillate.  Deneath yellowish,
powdery. more or less strigillate with brown, sometimes gray along
costa and outer margin: a dusky discal lunule and a median and
extra-median dusky line on all wings: the latter with an outward
angle below costa of primaries.

Expands, 1.52-1.92 inches=38—8 mm.

[abitut—Maine to Florida, west to Wisconsin,

In the material before me there is a very dark richly colored ex-
ample from Mount Katahdin, Maine, dated in July.  Specimens from
Webster, New IHampshire. are dated in May, and some very hand-
some material from New Brighton, Pennsylvania, was collected by
Mr. TL. D. Mervick in late Aprik

This is one of the wost characteristic species of the genus. and
while it varies somewhat in brillianey of coloring and amount of con-
trast, there 1s never enough to raise a doubt as to the species. The
peeuliar elevation of the posterior thoracie tufting and its contrasting
color are distinetive features belonging to none other of these species
except Zale horrida.

The spinulation of the middle tibia is distinet in both sexes, and
in some examples spines ocenr also between the two pairs of spurs
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of the posterior tibice. The middle femora of the male have no sexual
tufting nor store of specialized scales.

The male genitalia arve symmetrical or nearly so, but the penis
sheath is bent and curved to a moderate extent.

The depressions on the upper side of the penultimate segment are
well defined and marked by discolored scales. The lobes on the under
side are almost equal in size and approximately so in form. The
opening to the copulatory pouch is at the upper inner angle of the
right lobe. almost central as to the segment, and comes from the inner
margin entirvely.

There seems to be no doubt that Guenée's figure in the Species
General refers to this species and not to the true Zwnifera of Hiibuer.
and the latter’s figure lends itself very easily to this misidentification.,
Lt is equally certain that Hiibner did not have this particulay species
before him in his work.

PHZEOCYMA COLORADO, new species.

Grround eolor dull fuseons, move or less washed with gray or brown.
ITead lighter or darker than ground. with or without a dark frontal
line, sometimes with a gray line as well.  Collar with a distinet black
line inferiorly, and a broader, brown band near tip. Thorax with
two more or less obvious transverse lines, which may or may not be
edged with white scales postertorly.  Abdomen with the dorsal tufi-
ings conspicnous.  Primaries with the wings conspicuonsly strigil-
late, the basal and s. t. spaces always darker than the other portions.
Basal line geminate, black, usnally well marked. T. a. line geminate,
often in the form of a broad, brown, even band, preceded by a narrow
pale line, only a little irregular ontwardly. Beyond this line theve is
in the male always, and in the female sometimes. a whitish or very
pale arvea merging gradunally mto the darker outer portion of the
median space. There is no orbienlar in any of my specimens.  Reni-
form small or moderate. lunate, unitormly dark brown or blackish.
vet not conspicnons and without defining lines. T, p. line narrow.
single, black or brown, always complete, with the usual inward tooth
on the cell moderate, and the line otherwise only a little irregular.
S. t. line slender, black, nearly parallel with the t. p. line from inner
margin to middle, where it forms an obtuse angle and diverges ont-
wardly <o as to reach the costa well within the apex. The s. t. space
i dark throughout. but above the angulation it tends to become paler
than elsewhere. and it darkens again on the costa, forming a con-
spicuously darker, roughly triangular pateh. Terminal area more
or less egray in the male and sometimes in the female: usually with
an oblong dark apiecal patch. There is a black. crenulated terminal
line. exaggerating the lines of the onter margin. with a white dot
at the incisions and a tendeney to a duosky line across the fringes
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at the extensions. A whitish line at the base of the fringes, which
are interlined with brown. Secondaries with the disk crossed by
three obscure dusky lines, the intervals between which may be gray
powdered. The outer black line extends from anal margin to apex
with a slight incurve, usually a little indented on the veins and out-
curved between, preceded by a darker shading which becomes most
obvions at anal angle, followed by a paler shading which, in the male,
tends to occupy most of the terminal area. There is a distinet, black,
thread-like terminal line, with more or less marked white dots at the
incisions, and there is a pale line at the base of the fringes. Beneath
smoky, with more or less obvious gray shadings and powderings;
cometimes almost immaculate, more often with only discal spots;
often with an exterior common line and rarely, on secondaries, two
or three darker lines across the disk.

Expands, 1.40-1.80 inches=35—45 mm.

Habitat—Colorado, May and June, Manitoba, Denver, Glenwood
Springs: Arizona in June, Palmerlee and Williams: Texas in Mavch:
probably all collected by Belfrage.

7'y pes—U. SN M., Coll. No. 12028: Rutgers College Collection; co-
types, Coll. Barnes, Ottolengui. Brooklyn Institute.

A series of 23 males and 9 females is at hand for comparison and
shows a considerable range of variation. The large females from
Texas resemble cingulifera so closely at first sight that I was not
surprised to find specimens so placed in collections.  The uniformly
dusky reniform of this species, however, separates it at a glance.
Some of the males at first seemn veferable to rsubiuta, and there is one
form, occurring in both sexes, in which the median space becomes
vellowish brown and a resemblance to minerea is established.  The
tendency is for the females to become uniformly dull brown. without
obvious gray shadings, but with the basal and subterminal spaces
conspicuonsly dark.  In all cases the transverse strigillation is dis-
{inct or even conspicuous, but it is least marked in the specimens with
vellow brown median space.

'The spinulation of the middle tibia is sparse, but the spines are
long and are easily distinguishable in the vestiture.  There are no
conspicuous femoral tuftings in the male and on the middle legs there
i< no mass of specialized scales.

The genitalia of the male are only a little asymmetrical, both
harpes very strongly down-curved and a little enlarged near the tip.
having the general type of 7ubi and #ubiata, but differing in detail as
shown in the figures; it does not resemble cingulifera at all.

In the female the genitalia are asymmetrical. The depressions on
the apper surface of the penultimate segment ave distinet, hut not
marked by discolorous seales.  On the under side the lobes are alto-
gether different in outline. The one to the right 1s not more than half
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the size of that on the left, obliquely oval in form, with the opening
to the copulatory pouch taking up most ot the upper margin.
The species is probably not at all uncommon.

PHZOCYMA RUBIATA, new species.

Ground color a grayish, luteous brown, dull and sordid. THead
concolorous. Collar with a blackish line inferiorily. Thorax with-
out markings. Abdomen with the tuftings small, especially 1 the
female. Primaries very little powdery, very flat in tint.  Basal space
a little darker, especially in the male. DBasal line geminate, brown,
traceable in most specimens. T. a. line geminate, forming a hroad
brown band which is outwardly edged with black, and inwardly de-
fined by a narrow yvellowish line: in course very even, forming no
obvious dents or angulations. There is no obvious orbicular. Tn the
males the median space usually becomes a little more reddish-brown
outwardly, but in all the females at hand it remains uniform. The
reniform is of moderate size, lunate or kidney shape, nsually a little
darker, more or less obviously defined by an edging of darker scales
and by a pale outer line which may extend all around the macula.
T. p. line very slender. usnally blackish, but sometimes only a little
darker than the ground: a very moderate indentation opposite the
cell and 1 most specimens a shight though well-marked angle on vein
9. In the males the s. t. space is usually darker than the other spaces;
in the females it is concolorous. S. t. line black, usnally the most
distinet feature of the wing. inwardly diffuse. followed by a variably
evident pale line which. in sonie specimens, tends to interrupt the line
on the veins and give it a somewhat lunate appearance.  In course the
line is parallel with the t. p., and equidistant from it from the in-
ternal margin to vein 7, whence it extends outwardly oblique to the
costa. An oblique brown to blackish shade extends trom the edge of
the s. . line on vein 7 to the apex. Terminal space in (he female
concolorous throughout; in the male it contrasts a little against the
darker s. t. space and there is a tendency to a gray powdering heyond
the s. t. line, espectally below the middle.  There is a brown terminal
line, preceded by a series of black points in the interspaces, and there
is a pale line at base of fringes. Secondaries with two or three oh-
scure brown shade lines across the disk. followed by a geminate outer
line, which represents the continuation of the t. p. and s t. lines of
primaries; the intervening space more or less distinetly brown-filted
in both sexes. The outer of these lines is the most distinet, and there
is usually an obviouns outward dent in the interspace bevond the cell,
forming a small W. The terminal lines and dots are as in the prima-
ries. Beneath yellowish, more or less powdery, ranging from iwm-
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maculate to forms with a discal spot and two irregular transverse
lines on all wings.

Expands, 1.32-1.52 inches = 33-38 mm.

Habitat—Arizona; January. May, August.

Types—Coll. U.S.NAL, Coll. No. 12029: also cotypes Coll. Rut-
gers College and Doctor Ottolengui.

Only 2 of the 18 examples before me have specific localities—
Phoenix and Nogales—but several of them are dated. There are 13
males to 5 females. and the difference between the sexes is conspicu-
ons. The females are all very even, but by no means alike, since the
eround varies in shade and no two are alike in the relative distinctness
of the lines. especially of the s. t. line. In the males the chance for
variation is greater, because the median space darkens or deepens in
tint outwardly. and because there is a tendency to lighten up the ter-
minal arvea in greater or less contrast to the s. t. space.

Whether this species is really distinet from 707 is perhaps a ques-
tien. It seems so to me at present, judging from the scanty material
of rubi now in my hands. s the spectes stand now, rubiate 1s al-
ways of some shade of dull yellow-brown and has a peculiar dead
flat tint.  Zwbi, on the contrary. is gray, and has no obvious red or
vellow shadings at all.  The ditferences may be racial or geographie,
or they may prove merely individual when better material is at hand.

The spinulation of the middle tibia is sparse and often diflicult to
make out in the vestiture. The middle femora of the male have no
obvious tuftings, and there is no mass of specialized scales.

The male genitalia are not markedly asymmetrical: the harpes dif-
fer a little in width and outline, but are similar in length and curva-
ture.  Compared with those of rubi they are distinctly broader and
stouter.

Tn the female there is not much evidence of modification on the
upper surface of the penultimate segment.  DBeneath. the lobes are
similar tn size and form. with the opening to the copulatory pouch
firom the upper inner angle. and mostly from the inner margin.  There
is very little difference in detail between rudii and ruliiata, and sueh as
there is can be better determined by a comparison of the figures.

PHZOCYMA RUBI (Henry Edwards).
1SK1. Homoptera rubi TIENRY Ebpwaros, Papilio, T, p. 28,

Gray. tending to smoky. Head concolorons: collar with a black
median line: thorax in the specimens before me without markings.
Primarvies very uniform in tint. without strong contrasts except that
ihe s t. line is distinetly black.  Basal space a little darker to the
band-like t. a. line, which consists of geminate, very narrow blackish
lines, with the intervals dusky filled. Tt is preceded by a pale line
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and on the median vein and costa are some dark scales indicating a
geminate basal line. Median space concolorous or erossed by vague,
transverse dusky shadings. Ovbicular wanting in the specimens.
teniform rather long, kidney-shaped, almost lunate, edged with
vellow seales.  T. p. line very slender, black, outwardly exserted over
the cell to vein 4, then with a decided incurve obliquely to the inner
margin: a little drawn in opposite the reniform. . t. line black, dis-
tinet, inwardly oblique from costa to the indrawing of t. p. line oppo-
site reniform, then close to and parallel with that line for the balance
of its course. The outward angle 15 well marked between veins 3
and 4, and a dusky shade may extend from that point to the margin.
There may be an oblique. dusky apical shade. There is a very nar-
row, crenulated terminal line, followed by an equally narrow pale
line at the base of fringes, a very minute dusky dot marking the in-
dentations of these lines on the mterspaces. Secondaries basally a
little paler, disk erossed by obscure transverse dusky shadings. Be-
yond this the usnal double line, of which the inner is black and
thread-like, continuing the t. p. line of primaries, and the outer better
marked, broader, inwardly diffuse, ontwardly bordered by a pale
shade line: this combination tends to terminate at apex rather than
on the costa. Terminal lines as on the primaries. Beneath vellow-
ish gray, powdery, all wings with a discal spot and an extra-median
Iine ; that on the secondaries more or less crenulate.

Expands, 1.48-1.60 inches = 37—0 mm.

I ubitat.—Soda Springs, Siskivou County, May 31: Yosemite Val-
ley; both in California.

I have only one male and one female, the former from the Dyar
collection in the U. 8. National Musewn, taken by Mr. J. B. Lembert,
the latter given me by Mr. Henry Edwards, and almost a duplieate
of his type. The Arizona loealities given refer, I think. to the species
that I have called subiata, and whose relations I have already is-
cussed.  In addition to what has been previously said it may be
pointed out that the angle of 5. t. line in rubi 1s decidedly more acute
and produced, and does not tend to form an obtuse curve involving
the interspaces between the 4th and 5th, as well as 3d and 4th veins.

As for the structure of legs and genitalia, they are as described for
rubiata, with sueh differences as are hest brought out by a comparison
of the figures given.

PHZAEOCYMA YAVAPAI, new species.

Ground color very dark brown, powdered with black, so that at
first sight the insects appear almost black. Ilead powdered with
gray; a more or less obvious gray and black frontal line, and a similar
line on the vertex. Collar gray tipped, with a distinet black median
transverse line in all specimens. Primaries with basal space a little
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darker.  Basal line distinet, black, more or less obviously geminate.
T. a. line forming a broad deep brown band, outwardly edged by a
black line, and inwardly by pale scales. Median space scantily pow-
dered with white scales, nusually more massed toward t. a. line; three
broad, diffuse, smoky transverse lines beyond the middle. The reni-
form is somewhat lunate, elongate, inwardly edged with black scales,
outwardly with a more or less complete white line.  Orbicular a black
dot or entirely absent. T. p. line very slender, black, even, rather
evenly outeurved over the cell, and oblique, only a little wavy, below
i, S. . line a little broader, equally distinet, forming an acute out-
ward angle on vein 5, reinforced by a lunate black mark between
veins 7 and 8, and from this a blackish shade extends to the apex.
The space between t. p and s. t. lines is usually davker, and there is a
darker brown shade beyvond the s. t. line, divided from it by an edging
of white scales.  Terminal space strigillate with black; a pale ter-
minal line.  Fringes interlined black and white, Secondaries lighter
brown, the disk erossed by three broad, brown lines, alternated with
narrow whitish lines. .\ geminate extramedian line, of which the
intermediate space is dark filled, forming a broad band edged with
narrow black lines, of which the outer is the more distinet and fol-
lowed by a narrow white line. A white terminal line, and fringes
with white interline.  Beneath very dark fawn gray, somewhat mot-
tled with brown, with a common extramedian line and dark discal
spots. The costa 1s marked and spotted alternately blackish and
gray, there is a narrow black terminal line, followed by a whitish line
at the base of the fringes, and there is a white dot at the incisions
hetween the veins.

Expands, 1.32-1.52 inches = 33-38 mm.

Hlabitat—Yavapai County, Arizona. July 22— Nugust 5: Glenwood
Springs, Colorado, in May.

Types.—Rutgers College Collection: cotypes, Coll, U.S.N. M. No.
12030, and Doctor Barnes.

One male and 3 females collected by Mr. Hutson; 2 males and 1
female from Doctor Barnes.  Thix species is quite ditferent from its
nearest allies in a number of ways.  There is very little variation in the
material before me and very little difference between the sexes. The
male has perhaps a little more white powdering. hut otherwise the
two are alike.

I (ype of macnlation it is like eduwsina, so like that 1t 1s diflicult
to find points of distinction between the two, and with the San
Antonio males of the other species at hand for comparison, it seems
but a short step from one to the other.  The only really tangible and
constant character in yarapai besides the very dark color is the clean-
cut black line on collar, which is not present in any edusine that 1
have scen.  Nevertheless, the two species are markedly distinet, for
while i edwsine the femoral tufting of the male 1s conspicuous and
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the mass of specialized scales is large, in yarapai the tufting is
reduced to a mere fringe of long hair, and there are no specialized
scales at all. T have only 3 males of yurapai, but all these had the
legs perfect, so that I eould verify the point; of edising T have a
large series of males. and even the darkest of them which most
resemble the new form have the femoral mass of scales conspicuous.

In male genitalic charvacters yarapai differs ouly in details from
edusina,; the ditferences are obvious enough on comparison, but uot
c0 marked as might be anticipated from the difference in the sec-
ondary characters: the type 1s 1dentical.

In the female the differences from edusiie ave greater. There is
a series of chitinouns plates surrounding the genital opening; but the
plates are much lavger, very characteristic in form. and utterly unlike
those found in edusina. A comparizon of the figures will make this
matter very clear at first glance. and that these differences are con-
stant T have verified by an examination of two preparations of
yarvapai and of several edusina.

PHAOCYMA CALYCANTHATA (Smith and Abbot).

1797, Phalena calycanthata SMITID AND ABROT, Ins, Ga.. T1, p. 207, pl. c1v.
1816, Phwocyma calycanthate ITUBNER, Verzeichniss, p. 270,

1852, Homoptera catycanthate GUENEE, Sp. Gei., Noct., 111, p. 15,

1875, Homoptera uniforwis MorrisoN, Can. IEnt.,, VII, p. 145,

Ranges in ground color from dirty yellow- to light chocolate-brown.
more or less powdered and strigillate with darker brown. [Head
concolorous; collar with an obscure darker line:; thorax with vague
dusky transverse shadings. Abdominal tuftings small, and in well
preserved examples white-tipped.  Primaries with basal space usunally
a hittle darker; t. a. line indicated chiefly by the ditference in shade
between the two spaces. T. p. line lost. S, t. line vellow or pale.
continuous or broken. sometimes preceded and sometimes followed
by a dark shading or an edging of black scales. in direction oblique
from costa to inner margin, almost rectangnlarly exserted on vein
4: the angle sometimes well marked, sometimes rounded. Orbieular
punctiform. black. distinet in all my specimens.  Reniform moderate,
not well defined, upright, dusky or blackish. more or less edged or
marked with paler scales. The terminal area is usunally paler than
the rest of the wing. but may be concolorons or even darker. .\
crenulated terminal line in some examples, with a series of black
points at the inward teeth. Secondaries may be lighter or darker
than or concolorous with primaries, with a variably distinet onter
line that continues the = t. of primaries and is very much like it in
its make-up and variation. As a rule it does not reach the costal
margin and sometimes falls well short of it: but it may be yellow
and preceded by a dark shade, well defined all the way across.
Terminal area usually a little paler. Beneath yellowish to fuscous,
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powdery or strigillate, usually with a dark discal lunule, sometimes
with more or less obvious transverse lines or shades.

Expands, 1.28-1.48 inches: 32-37 mm.

Il abitat—XNorth Carolina: Georgia: Florda.

Three males and four females are now under observation, and T
have not seen many more in collections.  The only dated example ix
from * Vade Mecum, N. C., VII. 3. No two specimens are alike.
and yet there is no doubt of their association. The comparatively
small size, broad primaries. conspicuous s. t. and absent t. p. lines, and
the dark. ill-defined reniform all unite to form an absolutely unique
combination.

The species has been curiously misidentified in American collections,
at least three if not four distinet species doing duty under the name,
and never have I seen the species here deseribed among them. The
species indeed seems rarve.  \Dbbot refers to this fact in his deseription.
but =ays it 1= more common in Virginia; but what he had from Vir-
ginia may be questioned.  Guende had only Abbot’s figures, and his
description fits one of my examples very nicely. Ile criticises Abbot's
engraving and savs it is badly rendered; but I have examples that
suit that engraving very well indeed. Morricon had the species from
Georgia, but did not recognize its identity with Abbot's form, and
redescribed it as wniformis. 1t is probable, indeed. that he never even
compared it with the figure. Doctor Bethune identitied Zale horrida
with this name. and that ix no worse than the other identifications,
some examples of calycanthata resembling veduced brown fhorrida.

The spinulation of the middle tibize ix distinet in both sexes, and
i some cases there may be spines on the posterior tibiwe betsween the
usual spurs,  The middle femora of the male are not tufted and have
no store of specialized scales.

The male genitalia ave markedly asymmetrical, the harpes bearing no
resemblance to each other: the figures must be referred to for details.

The females have the terminal segment on the upper side without
obvions impressions. and the underside is not lobed. There is a
large anal orifice surrounded by irregular chitinous pieces, and inside
of this, to the lett 15 the opening to the copulatory pouch.

PHAOCYMA HORRIDA (Hiibner).

INIS, Zale horride HEBNER, Zutriege, 1, p. 11, figs. 31, 32,

ISIS. Zale horrida TTUBNER, Verzeichniss, Do 270,

INAG2, Zale horrida GUueENER, Spec. Gen., Noct., TIT, p. 281.

ISHT. Howoplere calycanthata & WaLker, O, B, Mus,, ITet.,, NIII, p. 1054

ISOS. Dirasteria horrida Warxer, O, B Mus,, Tlet.,, NIV, p. 1157,

1865, Homoplera calycanthata & BreruuNg, Canadian Journal, X, p. 251.

1SGS. Homoplera horrvida (= calycanthata WALKER, not GUENEE) GROTE
and Rovinson, Trans, Am. Fnt, Noc., TI, p. 79,

Ground color varving from light chocolate brown to almost black-
ish.  The patagia and posterior thoracie tufts discolorous yellowish
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brown -behind. Primaries of the ground color to the s. t. line, beyond
which it is a much lighter brown, ranging almost to whitish, with
fine transverse brown strigillations. The t. p. and s. t. lines are coin-
cident from vein 7 to the inner margin, with an outward lobe at mid-
dle and a deep incurve below. Above vein 7 the t. p. line separates
and goes obliquely inward to the costa in the form of a double pale
line. The t. a. line is rather irregular and not very well marked; but
1s traceable in the paler speeimens and is black, preceded by a vellow-
1sh mark on costa. The basal line 1 also indicated by a vellowish
costal line, which sometimes extends across the costal arca. The disk
15 crossed by three more or less obvious dusky shade lines.  See-
ondaries a little paler than the primaries to the terminal area, which
1s separated oft by a denticulated pale line. the paler terminal area
with brown strigillations. The disk 1% erossed by three or four some-
what darker shade bands.  Beneath smoky, crossed by numerous
wavy shade bands,

Expands, 1.40-1.60 inches = 350 mm.

Habitat—Canada to Texas, west to the Rocky Mountains, May to
August 1n the northern part of its range. Texas in March and Angust.

This is a very characteristic species which does not vary {o any
considerable extent, nor enough to confuse its identity at any time.

The genitalia of the males have the harpes similar in size but quite
dissimilar in form: both arve rather narrow and bent downward: but
the left harpe is continuous, flattened toward the tip and squarely
cut off, while the right is extended at the angulation into a flattened-
process like a short fork.

The female has the penultimate segment lobed. the lobes subequal,
the opening to the copulatory pouch at the upper inner angle of the
right lobe, and all from the side of the lobe, no part of the top being
mvolved.

HOMOPTERA CINEREA Morrison.
18TH. Homoptera cinerea Mokrrison, Can. Ent.,, VII, p. 148,
The following is Morrizon’s original description:

Expanse, 45 mm. Length of bhody, 20 mm.

Palpi gray, of normal formm. Collar, thorax, and abdomen cinereous black.
Pterygodes well marked. Abdomen strongly tufted, the two anal segments
cochreous, very distinctly so heneath. DBoth wings shining, cinercous, on a
;I’]:l(‘]{ ground ; the outer half of the wings have a slight purple tinge in certain
lights; orbicular spot a black dot:; median shade well marked, angulate on the
median vein, followed by a blackish, less cinereous shade line, fwice angulate
opposite the brown diffuse reniform spot; subterminal line distinet inferiorly
only a yellow brown shade along the costa of the posteror wings: the disk of
the wings is occupied by alternating cinereous and blackish shades, the former
predominating: one distinet black median line preceded by a blackish shade.
Deneath uniform cinereous, gray, discal dots not prominent.

IIab. Massachusetts.

The beautiful cinercous and black coloration of this fine species will at once
separate it.

i
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I have not been able to apply this deseription satisfactorily. but
suspeet that it vefers to benesignata Tavvey. There is no other that
has the same contrasting gray and black maculation ; but, on the other
haud, I could not call the primaries * Shining, cinereous, on a black
cround.” T am compelled, therefore, much to my regret, to leave
this name without definite application.

Among the material sent me by Doctor Dyar for examination was
a single example from the Schaus collection, labeled Miami, Florida,
and withont much doubt actually taken there. 1t was associated in
the collection with South American examples marked [omoptera
seaplagiate Walker, and 1s apparently the same species.

This form is utterly unlike any other of our \merican species and
ix (ropical in type. It is an example of that clement that extends
to our political boundaries at certain points, but is not a part of
the faunal region to which all but a very small area of North
America north of the Mexican boundary line naturally belongs.

Had the species fitted naturally into any of the groups of our spe-
cies I would have included and called attention to it there. As it
does not, I present a copy of Walker’s original deseription: ¢

HOMOPTERA SEXPLAGIATA.

Max. Cervina, sublus cinerea; thovir ¢ punctis allis subfasciatus; pectus
Fuscum s abdomen clucecwn; alw lineis pluvinis transeersis wadulatis nigris;
wnticw fascia incompleta basali, Lilwris costalibus plagisque didbus magnis sub-
marginalibus subeividiscentibus albis; postica busi lestacew, fascia abbreviata
subfusifornd submarginali alba.

Jlale.—Tawn colonr, cinereous heneath, Thorax with some white speckles, .
which form incomplete hands. Dectus brown. Abdomen cinercous. Wings
with numerous transverse undulating black lines. Fore wings with an inconi-
plete white hand near the hase, with white marks along the costa, and with
two Lirge submarginal white indistinetly iridescent patches, forming a broad
interrupted hand.  Iind wings with 2 subfusiform submarginal band like that
of the fore wing in colour, shortened in front; base testaceous. Length of
the hody 74 lines; of the wings 20 lines.

a. Brazil. From Mr. Stevens' collection.

LIST OF TIHE SPECIES OF PILEOCYMA Hiibner.
SureENUS Pirxocyma verd. SUBGENUS PrimocyyMa rera—Cont'd.
P. cxrliqusta Guende. . cdusina Marvey.
alritineta Harvey.
. wndularis Druary.
wigricans Bethune.

. fictilis Guende,

yuadulpensis Guende,

P.oviridans Guende. var. wmbripennis Grote.
I’ Twnata Drary. . wruginosa Guende.
edusa Drury. plevipennis Walker.,
pulresecns Guerin. P, dusuda Smith,
inroluta Walker. . norda Smith.
sauudersii Bethune. . mincrca Guenée,
P. salicis Behr. obliqua § Walker,
TSP TIE, albofusciata Bethune.

o Catalogue of Ieterocera, et

., XI1I, 1857, p. 1064,
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SUBGENUsS Primocyaa vera—Cont'd. SupcENUS Zare ITiibner.

penite Morrison. intenta Walker.

P, lanifera Hiibner. | P. cingulifera walker.
P. lincosa Walker. 4 woodli Grote.

lunifera i Grote. lunifera © Gunenée.
galbanata Morrison. | . colorado Smith.

P. unilincata Grote. | Porubiata Smith.

. obligua Guenée, | . rubi Henry Edwards,

. metate Smith., LD yavapai Smith.

. curema Smith. P.ocalyeanthate Smith and Abbot.

. helate Smith. wnifornis Morrison.

P. squemmularis Drary. £, horrida Hiibner.

P. benesignate Tlarvey. calycanthata & Walker.

. targera Smith.
P. duplicata Bethune,
P. bethunei Smith., It

Unknown to me.
. cinered Morrison.
EXPLANATION OF PPLATES.
I'Latie XXXI,

Irig. 1. Phaocyma erhauste, dorsal view of male genitalia, Shows the flat-
tened extension shielding the uncus.

2. Phwocyma fietilis, male genitalin from side so as to show the form of

the nuens,  The harpes are not greatly dissimilar.

3. Phaocyma lunata, male genitalia from above; brings ont more particu-
larly the donble process of right harpe.

Sda. Pheocyma [unata, same from below. showing the curved penis sheath

and the left harpe with its irregular tip.

. Pheocyma lunata, the right harpe seen from below, showing the re-

lation of the two divisions to each other,

Be. Phaocyma lunata, the left havpe seen from helow.

3d. Phaocymae lunata, frame of supra-anal plate with uneus.

3e. Phaocyma tunata, the penis sheath from below.

4. Phaocyma salicis, male genitalin from ahove.

5. Pheocyma cdusing, male genitalia from ahove: the left harpe is divided
into two parts.

Da. Phaocynie edusing, male genitalia from side, to bring out the form of
the very long transversely flattened mnmcuns.

6. Phwocyma wndularis, nmale genitalia from above,

T, Phaocyma wmbripennis, male genitalia from above: this is the same as
undularis, but the two fignres are slightly different to bring out the
peculiar form of the harpes. The supra-anal plate is really extraor-
dinarily narrow and (he uncus very slender.

8. Phwocyma wruginosa, male genitalia from above.

33
)

e

Prate NXXII.

Fig. 1. Phaocyma insuda, male genitalia from above: harpes aid uncus forced
a little to the right to bring ont the form better.
2. Phewoeyma norda, male genitalia from above.

i Species cited in error.
0S——18

Proc. N. M. vol, xxxv
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Fig. 3. Phaocyma winerca, male genitalia from above. Very like the preceding,
the differences in the fignres being in part due to a little difference in
point of view.

4. Phaocyma lunifera, male genitalia from above.

S Pheaocyma lineosa. mate genitalia from above,  Directly comparable
with the preceding, hoth views heing a little from the right to bring
ont form betfer.

6. Pheaocyma wnilineata, male genitalin from above: almost symmetrical.

T. Phaocyma obligua, male genitalia trom above,

S, Phaocyma mctata, male genitalia from above.

O, Plhaocyma curcma, male genitalia from above,

10. Phecocyma helata, male genitalia from above,

11. Phaocyma squammalaris, male genitalia from above.

12, Phaocyma benesignala, male genitalia from above.

13. Phaocyma duplicata, male genitalia from above.

Prare NXXIIT.

Fig. 1. Phaocyma betliunei. male genitalia from above: somewhat distorted Dy
pressure.,

2, Phaocyma cipngulifera, male genitalia from above: almost symmetrical.

S Phaocyma colorado, male genitalia, obliquely from above and right side.

I. Phwocyina rubiala, male genitalia from above and a little to the right.

O, Phaocyea ruhi, male genitalia from above and a little to the right:
directly comparable with the preceding.

6. Phieocyma yacapai, male genitalia from above: sLkould be compared
with the similar structure in edusine.

T. Phaocyma calycanthata, male genitalia from above and a little to the
right.

K. Phaocyma crbausta, terminal segments of fenuile abdomen from be-
neatln

O Phaocymma fictilis, terminal segments of female abdomen from beneath.

10, Phaocyma Tunala, terminal segments of female abdonien from heneath s
the bursa copulatrix is shown at the right, connected with the ringed
opening,

11. I’haocyma salicis, terminal segmen(s of female abdomen from beneath.

12, Plrocyine edusina, terminal segment of female abdomen from beneath;
showing opening to copulatory pouch at left side of plate,

I'tate NNNX1V.

Fig, 1. Phaocyma widularis, terminal segments ol female abdomen from be-
neath, with opening to bursa copnlatrix at the upper angle of right
plate.  Ou the other figures the opening is indicated in a similar way
and approximately it is near the upper junction of the two plates
but always from the right plate,

Plicocyma winbripennis, same as the preceding and shows about the

extent of the variation found within specific limits,

3. Phaocyina @ruginosa, terminal segments of female abdomen from be-

neath.

4. Phaocyma insuda, terminal segments of female abdomen from beneatin.

D, Pheocyma norda, terminal segients of female abdomen from heneatli.

G, Plhcocyma minerca, terminal segments of female abdomen from be-

neath: practically like the preceding.

T. Phaocyma lunifera, terminal segments of female abdomen from heneath.

124
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Phaocymae Tucosa, terminal segiments of femeale ahdomen from beneath
practically like the preceding.
Phaocyma wnilineala, terminal segnients of female abdomen from he-
neath.
Phaocyma obligea, terminal segments of fenale abhdomen from heneath,
Phaocyma metata, terminal segments of female abdomen from beneath;
note the difference in the location of (he opening to the bursa copu-
latrix as compared with the preceding and next following species,
Phaocyna curcinag, terminal segments of female abdoien from heneath,

Prare NNXXV.

Phaocya helala, terminal segments of female abdomen from heneith.

Pheaocyia squammninlaris, terminal segnients ot female abdomen from
benenth.

Phwocyma benesignate, terminal segnients of female abdomen from
beneath.

Phaocyma Targere, terminal segments of female abdomen from heneath,

Phaocyma duplicaia, terminal segents of female abdomen from be-
neath,

Phaocynee belthenci, 1erminal segments of female abdomen from he-
neath,

Phaocyma cingulifera, terminal segments of fenule abdomen  from
heneath.

Plhiaocyma colorado, terminal segments of female abdomen from he-
neath,

Phaoeymae vubiala, terminal segments of temale abdomen from beneath.

Phaocyma rubi, terminal segments of female abdomen from beneath.

Phaocyna yarapad, terminal segnents of female abdomen from beneatl.
In this and the following the segment is broken into fragments and
the opening to the copnlatory pouch is not well marked.

Phecocyne calycanihala, terminal segments of female abdomen from
beneath,

Prate NNXXVI

Phaocyna luneia, leg of male from the inner side showing the mass
of specialized hair and scales in place,

Name, with the specialized nmass removed and only the fringe of hair
in place.

Varvieties of scales and hair found in the mass; the broad seales are
striated and form the onter covering to the nuss.

A bundle of haiy or rod-like scales forming the great bulk of the tlutty
mass when teased out.



